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Synopsis

With advances in modern plant breeding improved cultivars have rapidly replaced
landraces resulting in genetic erosion. Crop landraces have accumulated a number of favorable
genes in the process of the natural evolution and farmer/plant breeder selection. As new
cultivar replace old cultivars it is unclear what genes are being lost that may be important in
the future. The role of the gene bank is to conserve crop landraces and their wild relatives
so that these materials will be available when needed for the present as well as future
generations. In this paper, the technological and legal issues related with preservation and use
of crop genetic resources are discussed. In addition some issues that still need to be resolved
are discussed.

Since the scope of genetic resources was expanded to all species in the global
ecosystem, the concept of genetic resources has drastically changed from conservation of
seeds to conservation of various plant parts, DNA materials, genetic and genome information.
Today the concept of gene bank work encompasses a far broader array of materials than
previously.

To cope with the recent scientific and technological advances for preserving and using
crop genetic resources, the following improvements are needed in the gene bank activities.

(1) Enhanced duplication for secure conservation of crop genetic resources.

(2) More efficient service to offer crop genetic resources with abundant useful information
on the germplasm such as characterization and evaluation data.

(3) Integration of information on where locally preserved genetic resources are stored and
by whom within local governments and the private sector.

(4) Extension of gene bank activity to enable conserved germplasm to be used as

experimental materials as part of national intellectual infrastructure.
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- HRTRA R T o 72 (RS 2005) . HiiEY A 7 v
HIGX &, Faia A mE 5 I1C MOU A3 & 7223,
AV FAYTBIOT7—% > (Eig - FH 2001) 12
DWTIE, MOU DO F CICHUEZ B L 72

5. EGEREORELEFHENHEOEERH
(JIRCAS)

FEI % B bR K e e 9E & ~ % — (JIRCAS, JoEH 2
¥WfgEL v & —) T, & LEOMYEEE RO -
FIHNCE U CBUbOMFZERE & ShRffse 2 2L T &
2. FOWYHADO—DE LTHEZEREAICBITS A
BRI AH OLFEFIZEAH 5 (55 1999).
E R PHERICAE T 2 ER A IIHIEOLICEA, 1 %
DFEHI B HL 2 5 BER2,500m DL i bl
TRATVS, BEEOENIZ X ) R < W A
BRZZ->TE), KESBTCIES v FEOA %, &
R TIE B AR O A A A8 S, BEE1,500m ff
PETA v FEIA AL HABA AP ANEDLL R L, #
BB O S M W7 R AT ST H 5.

A FBAZEIRICE S 5 LFEAFZEE, 19824E 2 5 154F
IZblzoTHD LN, ZORIZEREOM WA~

T, BEFECWERECENL, SNEETRMED
[&5%245] (JP73676) 7% E11OWEMIEDOE B K
L7, ZThooFmloEM 2519934 1213875
ha, 787 x 2 FRZEICIZ2007hallEL, &R
MOBEZEMENETIIHMRL VDS, ZOHLFENZ
DEEDLZMUL, HERGOA LA BREFEZEHL
THEMEZIT) TP SI N, FNICLELBIEZER
DOIWHHFL E NIz, THIZED W TISEDRIZ700
HEVOWMELIZHREN, Zo7Fayes M E2ELET
V=N AT E B I NI (R2-8). b
Eroffts @iz [ Faxy ] (JP6490)
DIH KRB L LTH N, B EGEE BRI EE
BB DB AR aholzAs, HEDR S OEA FfE
i, HREEICE Y, WELHELDLONEL, bAHE
TOFEMMEOFRICEEAH SN SI2EE > TiEw
RS, R O R & A L - RO F
HREPED LN TE. 20074R121F, 19844E 12T —
INY TS N EEEE OfmAE T2 (N
FFA 77 )] (JP43465) AFFO WD HIRIKPLMEE
AARMEIGEATLZZ LX), TS ] 2ERK
SN, S EROHEE Tb N (BRI EEREE
B 2008) .

6. BE

REAWEIRY — 3 7 (NIASGB) FH¥iE, R

#2-8 EHTUT s MO LG SN A K EEEIR

AERE BAA A EEEIRD M E: TH

1980 HoEfSEORME - EWARERYREE [EE - SRS ] st
BT a Y 7 MR

1982 IKAG BB B 5 L FAFsE (154E0)

1984 100 IHETRH - 7N Ju H,

1985 26 [EAZE IR ORI X 5RO, %6, SISO H RIS % LR

1986 201 EANES

1989 233

1990 19 HEAE, 1) v bR 2) BHtE 3) S - &k,
4) ZWh &

1992 14

1994 354 199341213, & A O $55 25875 ha |22

1995 19944FIZARILRE (0N 7)) v F) o fiE sk

1996 %%@@@1996513 Iz ﬂi%ﬁiﬂiﬁonﬁ ha 6:%’%&

i 94T K
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EARMEEMRET 2ty ¥ —N L, B Al
FESEBANAR G TEREME, BB EANRI e, RS R
MOKBEEM L v & —, FHEHEY Yy —BIORE
BURY Y Y —OFMATBIENE S TN 2 L L7725
BB D A& v b7 — 212X 2 RIS BN K & 7
Bthdh b, ZoOEETIE, HYWERM CRED I
MR E AT 5 SR ORI F 2L -5 %
TR LT, WWEIEEHROS RN E & B,
B BEIE O & OB RN & R L RIS IUE TR
ENEY ORI R 5347 HuIa & Bt 9 % 7230 ORD R 2 L

DHAZIT->TWAD,. T2, BIZEIROEEHEH
THEMEICEHLTD, ThEholffhoBFz YT
BIFERBAKIE T 2kl &2 L > TB Y, 77— 7
T 2 EHEMEZ 05 2 L IIBEDTE .

SCERBFEEE O —Br & LT [y S i 51 |
CCEBREFEA 2001) Tid, OEWBEEEIRSOWFEH
B, @FtEEE, OO TEL L V0@FT — 7 B4
GEIZOWT, 20104 J UN20204F F TOERK HIE %48
FTBBEEDTWS. ZoBEFH TR, Y-
NV 7 B985 X ) FEhi L T & T EEEHOIUE - 7
5 - RE L IS Y AT A % B LY EEE
FEOWZEEMFHIIHT A2d DL o Twb. ZOFF
1 T R RSB L CiE, 20204F % TI260H 4 F
T T 5 HEIBIF SN TW 5. 2005484 T,
NIASGB R K5 % bR TR3TH ML FitshTw
% (SCEFHEE 2007) . L2 L, OB
W CHEA S AW BIZEREOZ 13, BHEMEDD
DERERJHR 2 EICE LR BIPNR TS,

NIASGB THRAE S B R DZ < ASRAIEW O I T i
MichsrZ &, F7/, NIASGBTIX, LHHICHS
Y OBIZERERET HLENH L L0, B
WEZED 72 O\ AR ONEY D% B D2 Bk % - AF 5 %
KREFHEORY AL, ERHERHEE S EPETE
R %, NIASGBTI, RIEMOMTT RFEDIUE &
RO 2 E12 X ) IRFROIEFTE K-> T E 7.
— RIS ABRRER R EORE IR TV DS, &
bOTHENTH 5.

BIE T L7z, SEEICBU 50 THEDFR A
Y B OIS X 2 @G RO HPA D21
B LOAEWEF T 5 HAEROME I, V-
YNV IHREOD Y, EEGEE IS, HERARAL R
HZECHTARAN L AE LPLEICR > TV E#E
Zohs., BERA AT /7270y 27 PTERESN
e R DNAR YA 707 LA % EODNAFEMH R
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I2—F Y MRAVORETFIZONTIE, LYY —
AL LTV =N 7 HEELIT—HR2m L
oTwh., BEMEOLDOMKIEEL LT, 5
W 2 R OB E R 2 — I L ChHEFLICRAE L,
BRI T 2 Y AT A 2R T L VESH L L #
AbNA. FODIX, kP OEAR LT TEE
BEREZIILT, ENNOSHRE - F—E Aty
F7—2 %KL, A= F—HO—EoHEEIZL S
WE DML Z XD Z ENEEIC LD EEZ HND.
GHOY =NV 7 HEOERH LEEICELT, K
DE) B THELHLUENHLEEZLND.
©  BRFE - PE

PER O OB - PUERTHITIE, M T TONUESE
i, BH=—X, EHOWEESEZEZEL CLES
NTE7 S%E, R MADED - 72 BIEY O
IARIFARE 2 13 U, B3R RIS S HEFIC A
, ERADOPEEICI ) M 2 EAEEEEZ SN,
LA L, 19924: DLk, A% #k4&4 (CBD) %
NN E NSO EETHEATE Y, 5> 5
DBZFIOBAN D720, HEATE DT AE 512
oMW Ehn, FHiHHA L iz EEICTT ) L
B b, 7ok z21F, IEAFEFZEE & L FsE %
A, ZO—BE L THIZEROIEZ T TR, £
NoOFHRLFH E TEHFD/-WY AL EARD SN
52l A). CBDZ S WICAR REMY EEE
%A (ITPGR) OF T, B, B A L% -
NI, ZIFANNOELD 2 HRORELSA TR
Thb. 512, TEXITEBEHEBE O %13 Tk
AP H TRIZEROBER - PEEER/T L &
WEF L\,
@  PRAF L HMEFE

20064EFERIHAE, NIASGBIZHRAE ST\ Bl &
REF24T HDH B, FFRAFIZH19.57 5, HKFER
BAFIRIASHIHIEETH 5. HiidEEL LTy —
NV ORETIPEEE, 72, BB TNV 2 O
WEhEnRfES N, Fla EIC L 2HEENIET %
72012, —MIEBREAEIITbN TS, #mEHE
Tty s =y TRIRAAH ERAT T 6
THRAFEIN TV LS, IS 9 v A R
7 b (ECERTE) X 2EMOEE % R/NRICHIZ
572002, RMREHE T O HEMICH M Tn 5.
72, BHIEH 2 & OB H @ {58 AT 13,
Wb O X O HHECALE 5 R B iRk 1 R
FEINTBY, PEOKEL LIZX ZBIZEIREOHER
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LS 2 o amEERAE L ZLT LDV R AR,

TED R ERHY I 81X B EEEHEDOWEZ
7oL, RIIGRAEH 2 © OV EiA 0 iz % J5RE T
CATEERER I D LB O ET (EIBREERE 7 &) (CHE
B TAZEPEEEZEZONDL. Thbb, BT
OBCAT A, PR R E O 32, A
WAL ZPIIET 5 720 Ok AN 2 2 72 B
BEYVATEERHIIHETLIVLENSHLEEZZON
b, DL BAAMNEICIE, WAZHERICE LB
MR DFZIGH bW REMEAH D, T 72, Bioversity
International 72 E2SFEU T TWABH /b7 2 —D A
IN—= VN VERE DR AT LT CORETFIRAF DO HLY A
NOZMBMFIHET 5 EEZHN5.

F7o, BEEZ R TRERRATT 2R 2
WO HEERADS W 7 7, X7 ROA 7 Eofk
WZoWTIE, BRAAEE & B ICHRERIC X 2L
ETREO W E OBIKRIRRAFD;RICARI L Z R b5,
@ P & RS

BAEToL A, 10058 O1EY O @ In G IR
i~ = 2 7V (ESEEWRIRIIZERT 1987) HMEK
S, FEERHIICRNGH S Twa, 72 2iE, 4 %
OFAEEHE & UTid, W, seahdl, omE ki
BLOWE R LG RICEZELBEASRITN, FEk
FAEITONTVEDS, 3512, BEEMMER 7L
V=R OB RIE, HEHVIET ) AITRORE L
LTCHOCDNARDNAZ L D5F~=—h — BT
57— QMR L, WIROMERIHE ) Fi7- e iEHz
WY AL TRIEEELEZOND, TOZLICHEL
T, BUEEATH ORZEC X B HFZE3RE 2 %258 L TRkt
THEEHII, TNOLDOFAETHELNS PR EEHRH
T = X=24b LT, THHRMET 22 EFICER
Thhb.

ENA D%  OFHF IR S 7B EE RIS L
TIE, BEAT BB O R8ENZ, FRIERHE R (5 1%
FHCHW SN, BEAFORIEEHR % B o ity BIZ
FNEH 5 — 2318581288 £ 5 CTw/z (Shirata et
al. 2000) . BRI~ = 2 7 VIC L 72 0S WS R &
MBS E S TIRIT 2 LPBEETH L. S
I BECEBAZ ) —= v T EREHIAIT) oD a
TaALrvay (V—vNy s RET L EEEED
i GEE L, TOMEMOBEENERZIRL SR
FTHREWN W - ZHEOE Y I) OBERLEROM
B2 TE LY AT AL D LELEZS
nas.

PR RER Y AR 44 ITPGR) ~o iz
BIFIZANT B ) A MZRB S N EITon T,
FAT T e BB R 2 RACBEMY 5 2 & b1, T
HAVEIC XD BEATA T RE 2 B IRICBI LTI, A
WHE L T 5 720 OFTHERHL) MADBE R D L E R
bNs.

@ RS & 15

HARD & 5 \Z ERREY OBIZE I 2§ 5 AR
HFEED 2R VETIE, BREIRORERCHH
IR, s ORI ASA T RTHY, TDD
DAMBER L EIED L Y BULETHS. ITPGRIZHE
Wb BigEE EIENC BT 2 eI BHIE D 7230 OB 1)
VEELZFEL LTHY BiFohTws. Lo
T, DERD LD T 2 BT I #KE (JICA) 12X
2 ) ARG R RIS 2 — A B b R i AR IR
DREVET 5B 7a Y = 7 % ENOEEY
XD L XD, T VT HIE A v BT — Z RS
D IR BN D720 DL IR 2 &, V=
N A OIFFASEEE AW L, B 2k
HMLADHT, BIZEIROPRA & FHEER B JE 2 [F B
DHETHMETLIEDPTFELEZONS.

NIASGB T, fERIZHH L TRFARRMZELS
B3 — b F—LOBTERy NT—F 2REEL, —8
BRI CTHERB TE 2 X 5 150 £
BVENHL. ZDLH) Tty bT— 7 2 HEBIE
WCIERT HI21E, ITPGROFEMIIHETDH H 5.
BERY Z2 ARG IR A 1B LT, ITPGR A%
T, BIEEHOFMEICE L Tl A5
L, iliicimega e L7z, LA L, SRR AL,
ZOMEM 2% 2720, BIEEEMASLEROS R %
B L2\ &9 BIEMNZI) MAPLEEEZEZ LR
5. T2k 2, DAEMNPFAOBIERESIIHE LT
DTV [7 Y7 IR BT 2 AP 85 I O PR ATF
A % T 5 720 OREJIBI%E & Husiin ) ]
(Capacity Building and Regional Collaboration for
Enhancing the Conservation and Sustainable Use of
Plant Genetic Resources in Asia) O Y A% &%
WBLT, V=N PENHONS— P F =D %
N — 7 2T AR L LCoOxkE Z R LTl
CENHELEEZOLND.

HMIZEBRRAE & O IBROH ) 2o TE,
JICAZ X % M &1 ) & Bt 1) 2l A b7z
oz, EBPEBE OB 4% 3G L 725l - 78
WhEELETED TV ZEIEETHY), T4
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BIFFAEICHZ2-oTIE, JICAREZBLZ—FHH
LHMBIETIE R, REPHEDOLY» L HIZE
B ORA: & FEB RIS T 2 LRI 2 D 5 2
T, CBD®RITPGR DIV — WIS VI BIEEIH DAL
WafiH) TENEHL RS,

BIE FYEGERDERE - REFMOHR

B1ETHm U@, MYEEEROZ K2 HE
F-RET52LiE, HERBREOREDALLT, &
BAR R AN F —FHOM % & OHERBIEE O
fERIZH SO TEHETH L. D72, KEOHT
B Y R EI B AT 72 5 B 18 (2 U D PRATIH B L RE TI I 12
WY HMATNS

ﬁ%ﬁﬁ%ﬁ@ﬁAmﬁ& DIZKHENS.

—ONH P, BIZE ﬁk&%@%%i%ﬁ#%%%
Hﬁ LCI—= Ny 7% EOMRRICRAET % 4 Bist
(ex situ) RIETH Y, BT, HKFK, fEB, il
#k DNA 7% &bk MR 2 M 2 7 L %4
WKBINCARETE B, E0lkE, AEz2ET
R AR - T 2R (n situ) RETH
5. HBEE, HEBRENMEO I, FE T 58
MEZEDH Y, EJHNZ, PraToarFi
L ¥ A= X EOVE B A O fR4E (Ten and Ten
2002) R 2 AF Y AIZBIFT DY Y E— Y OREL (Rocha
etal. 2002) %Y, BFLBHLL v,

ARG Y — N 2 (NIASGB) Ti&, fiT
BIVEE OBIZEIL, Yy —nNvy (BEEY
FIRWEZERT) ORMFRAEREICHT & L TRES I TY
L. F 7 REEGVEIEY OBIZE L, Y TR S
N7z, HLVITHERL EOFFBRE L TRES N
72 LTWwW5.

ARz TId, NIASGBIZHIT B Wi EIZEHOE R -
RAEDIELRZIRYEY, BUREBERNEZH LTS
LB, KEMBRAHEMOLFEIIOWT, FEHIE
REIZBEG L 72 ZE RIS D W TR 5.

1. BFEROFRE R
BV 2 R R A RAF 5 51208, B IRAF
JEOBY) 22 8P & BRIERE & & H IS, WRISE L 7oA

EMf DRV EETH 5. aﬁ{xédﬁﬁéf IH7zoT
W&, BETodFar, FE3F, WL SRS S WA
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VETH 5.

BAEWHE T OHFMIE, RE L RBENESEbLo T
B, EEFET (orthodox seed) DA, Bl
RIS 2%8 L T 5. Robert (1960,1961) &, Ff
T KER & R B AR - 3 A MR 0 BT
5L, INLOENE AT DOIEFRE OMRE
A%, QLF, TFLF, VIIABITLY FTIC
DWTHARTZ, ZNO DOFER, FET-ERE & PRk
P OEFHME TS 5RO &9 ERRZE N

Log P50=Kv - CiM - C,T

B, PoldRBFEEIB0% KT T 5 F TOHMH
(GH), MI3FE-EKE (%), TIidHMFIEmRE (C),
Kv, CiBIX U ClIMP ORI L Y % 525

—IROBA R BT B 7 EodiciE, MK R
WAMRIZE L, B AL EORE LIRES RS
WEIBRLTLE S UV, a—v—, hht, Fx
h XY EOWEEMET (recalcitrant seed) 7%d
5. AT L3RR B M EA 12O W T, A
(1993) &, iEE L BEEICK T 2 KZMEOE VD 5K
OFMWIHFHITED & L7
© Zn3, THE, TAEORMRMAIET, b

L REOKIRE LI L T H1EW

T—k—, 28 TEDR: - ARIRIZESNEY

=AY, NY ) EOMIRICE BRI

B SR\ NEY)

B ERE 1, BT RE R KR ICZ K A D,
ZOFFOM I EFTRREIEIN LR EADL L
BTED.

T OEKREIRAFOMIMBEIZL>THRES
A3, [ CIREED T T Pl IZE T 281 O EKEFRIIME
YWORMBIZL > TRLE L. WEEEROEVTF £ R
II<7% EOFETII EEREIMMEL L HMDIA LN
%. Harrington (1970) &, FETOEMEEICIZ15%
DA IR EE TV E S 5 BRBOM A4 b @
LTwa & L7

W, V=N r TR, W OBWEFEE
RWIH MR C & 2 RIMORAE (base collection) D7z
DRI EE % 6 CICEFH IS CTRAT 57200
HIERAE (active collection) % 7 Fpv 45 100 Ji ekl i
kB L, ZBEBRAEAASE LTS, EER
Rk 7 v — 7 (CGIAR) 4 o E A & f=
GiEME 4 (IBPGR, IPGRI % #%C, BI{EBioversity
International) Ti, B ORESMGE L

©)
®
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T, WHRAET OKGEE3I~T%HE) 2 -18T ~
—20CTHRIET 2 L%, HIIBAAFICIZ & KERT % DL
T, I5CUTOMESHTORIRIEZHEIRL T
% (IBPGR 1985) .

HAEN B 5 BIREFET ORI T DA%
#RBE, 1965 [H LWBEEFESHEO 7Y o
7 M) DR, 19664 1A O 1H B3 H;
W FERIT PR TS 2 Pl & L 22 BP iR, b
W2 [¥— KNy r] kv sng.

i (1977) 1%, Robert (1960, 1961) @ 4B\
REBICLT, AOIERL72A 25075 2T
FHE L7-RR, 10EREOI I Tt 2 0Bk
P ORFRE B RVEETTFNTE2Z L2
M L7z, Z0k, IR ORERRIIHEY, 19774
MES/T 1SRG ID) - £ Licty/h ¢4 P I3 1] 53
O, 19884 I3 A BIn G IR E F it o —Hh & LT
140 i D) S DI AR E S 7z, BUETIE, miE
M GRAER) e LTHAL, HE-10T,
FARFIRIES0 % D4MT, #9190 cc 0 BL28 % 117 |2 1
EHALTHRELTYS, T/, BEIRANETI
HE & LTI L, I — 1C, #RHEEE30% D5k C,
A7) 2—=Fx v TDDON30ccDT T AF v IR
FVIZARTREL TS (X3-1).

2. FEAETOEERN

B oM 2 BN, BWRSFEREHERE L CREF
T 5120, D SRE T TOROMT OE % #%

-

M3-1 BAfEFHO TSI ZAFy 78 (H) &
HAEEAE T O B ki (5

A7) BN D 5. EdfE T 0Ye, IWHERREZ LT
& HREKGERE TIFUE, BEORBMEY  Tlamwy
FHRERFFTE D, LhrL, TR & ICHER
WMaz@&s s, FEFRIZEIET TS, HwkE1 o
W2 w0 51218, EBRPRDOERLZENTH D,
PAFRE 72 TREE DR IR bR, T4b
5, WA LD R IR LBE 2 AT\, &
KEZS5~T7 BREIZTIF TS 22 LI2X )
FBHFNRMFFTHIENTE, S oIS b
i, B 2 Lk T& 5.

NIASGBIZ 317 % iy 0B, M3-200 &9
RN TEBIN TS, PHESN/HTF2T— 2N
Y7 TRZIFANDL T TOMOID v & RAFIRED
A BZROHA DRAFVEICR E BT 5 2 LRI

EEDERIN
FRERET E@%@%E} | RER%E (BEEE/HE) |
— — FRE (ZEETESR) - Nv x> Y L@
EABE - I  — [ 58 GENE|— > [REEE ENE)
— R (R - NvF Y
[ IR (555 5 F ) } > (ZEREEHR)

—————— #FER (5FEE) |(RFHEHR —

() EFEEY-aT7IVCLBEEEBS

[M3-2 BEEAWEIRY— Ny 2 (NIASGB) (2B AHFORFEEHOFHEI

33



BEEMERMEFMAEN 85 (2009

KHIShTwS., 22T, ZAMTIZOWTIE, W
WEOFNIHFFELERET L2 ~v=2 7 MEL
7. ZORHNTYT TIEFROKVHEDRED LN
75 FEELTiE, IR KaEROEVETE
BEMFTICHBEINZZ LN EZLNL. 2D
W, V=NV TRIFANLHT, R
WEE20 %, mEE20C OHZIRE ISR L, K28 ~2%
HEA2F T, fToaKELHRI~TBHRECET
KFEE5.

251, FTRAEOMICH T2 EFROMAEL &
HIC, HTo¥l—ERLHENEOENMZT> Tw
5. F, BEMRAEREREAAOZNENORMET &
ZRHIT . ChooF—21id, 3RTF—F =2
L, Ry & BeAm s 2 o T B L
TWwb, 1infl - ZFEICO X1 ORI = (f A=
LAFHOBETIINTG) L% L 5B oM T
EREL TV,

%ﬂ

3. BFESE~=- 1 7ILOER

VoUW 7B LRFEOEREM T 2, R
FORPY PN LT, BEEBL TV 2882 AH
T b CICHEZ A TS~ 27 Ve £3-18
Y OR3-21ITR LAz, R3-LITRLAZXHIC, H#z
ARAEIZDOWTIE, Bk - ARG AR & O FIF Off
BTV, G OMY O%451203, F#E, g,
FEHF AR E ATV, FAT BLALR & g LTI 12
S 5.

—Ji, V=N ORGEHFERPARL, HDHW
IFEFRROMT LT, BIICH L 72350 TRy
SNTHRS TEBIHZ AT IZOWTIE, #K3-20
X ) IR S R B & OSBRI ) A b 2R L 72
%, KEE, Wl R R, AMOFIM TR L D 5.

[ZA - BEk] Ok, #£3-1H 5 \VIEK3-20H T4
W =2 7 VIZEDWTHEEDED B8, 1EEE
WCEBTTVAIRRTELLETHERR L A%
119 2 eDHTEMEZIT) LTEDLOTEETH .
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i (1977) 1%, FEFO M HIC#E U728 - K
WA, Mol E PR IC#ED 5 N3P
Tl aww, WEENOIEELZ LD 5\ idn
Ry METHLENHL I L2 L. TORKE,
NIASGBTl%, Bz > NICRAHOWTho
PR BT, (EEFDIFREICA S 2w
THERENTE 2 X912, HBHIENC X U Il 1% 5
DHEZTRY bYATFLAPRA SN (X3-3).

AR TR SN TV 2L ORIEM ORI,
B RSB T TRET 208K I VWEEZ LN
%. NIASGB TRAE SN T 51905 M OMF# (5
BOKBS VAN TH D EnHART, TNHOD
TEF R IE, SR O~ = 2 7 VI > T
DORERLEZOLND.

B3-3 HPADEE - 1T, HXIEEL30 % (2l S h 72 B
Ay PR -y e
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#3-1 REAWERY — >Ny s (NIASGB) 2B 2 HBIME 72 AAMEETFIH (BE~=27N)

T2 A 1. fF+ %Y R N2
CZIFANENLA (ZAFEER)
2. ZFANFE S -DB &SR
3. SZFANEITREEA GEITFRIIHKEA)
C YRS - EATRMRE
4. HfFzv s
SHET, R AR, NAR—= I F =5 2 AT EREORIL
- AHEHOM WA b
- ZEZFANRO D Ok
BB REORE > TRV DIFRET S
5. FEHHBHMETIY
- BERBETLA (BFERBREEL)
- FEHRBR) A MEK G RBET)
6. ABEHIEEA 1 (K-S 2 H0E &)
7. MEREE (WELRGE
8. Wi
- WL (20C, 15~20% RH)
9. RAEFTMHG - AN

FEI AR 10. JE3F BRI M
I ABR T EFALA IR T )
- RERFDA

11 SE3FSARAFAT (363 AkBbt B R M)
- FEI 80 %A % I HIFE Al
L RIFHB0%LA LI, BRI OBE DR (1~ 4 Rl KR <)
FOROM T IFEE R BIR R AR (L, 0 %I3BR<)
12, FE3FAES - S ARLFAA )
13, AHERPAIGEA 2 (35 aKBs 4 - RRAITKS 5% 0 i)

N - Sy F 7 14. KJEE ] 7 ]
CFHZF AN A M) (FEHEAD) - a— FAE
15. FAT RN —a—F
- K MV OHESE
- IR - H5 0 A5
16. RAFEHAIN—T—F
- EEA
< EIR - 15 0 A
17. A o8y ¥ 07
18. KAFHAHMEFD/8y F 2 7

AHE - PRAE S 19. BAR R T-AE - AJE 20. JRAEEE IR AT R - AR
- i - F
- BeA AN — 2 — FEIR - Nih
- AJi SN
- BRAEHUE - RS
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#3-2 REEWEREY — 27 (NIASGB) (2B 2HBME T2 AMUEREFI (e =2 7))

M2 A 1. fF+ %) A M2

C R ANENTRA (ZAEERL)

2. WS ANERERS G - B

3. T ANETERILA GETRICIEKTEA)
C (P A b - TR

4. MHFFzv o
- BT AN A DT (BEREAKTEY) A b 2 SRR
- WA ALY R MDD EFEAREE) A T 2 HERK)
-HETEZIFANY X MORE
- RTERO M W& b

5. FFERBAETEY
- BEFRRFELA GEHRBREIER)
- FEIFERERY A M GEFRETE T

6. ANEEHMEEEA 1 (CAH3 2 808 0 FFi)

7. MTRE (LWELRGE

8. Wzl
- WiE (20C. 15~20 % RH)

. %

SO oE B

10. e FEETAG (G2 S Bob B o0 B
- T3 EE80 %Al % J5 HI FHAMG
- FEHAB0 %L L, RN OBEDHRF (1~ 4 5% Bk <)
- JEHIRE 1338350 % UL Lo b 0 % ABE

11, ZE3FMAEEAG (F3F X Bob B o FFAill)

12. AEEFHMliFEA 2 (GE3 Bk )

PN AR SN 13, ABETT A5 )

BRI AN A MERI) (GEEE - TG HAD )
- FEEIE AR S LT, BT - AR AR TT A
SRR, BCAREE (Y - L) a— FAH

14. EATHR S—a—F
- R v o dedig
- FlVR - B5 0 A3

15. FKAERARNN—a—F
- e
- FVR - A5 0 AT

16. EAi AT Oy F v 7

17. KAEEHM Oy 7

AL - A 18. Wi AL F-#7E - ABE 20. FKAEEE IR AR - AR
- P - P
- BeAR AR N — a2 — N - B
N N
- RS - RS
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BHEMA : EREZOELICHIE L B EEROFRERMT e o — >Ny

4. BFOBEERFRSF

TRAFH DB~ D A BRITHAE % /M U CEIRIZ SR
b3, RIMMBAFACE2HMME LT, ks
Fe MO 7OBIGRAFARE SN, T OEHLHIR
Aoz (BIF 2000) . BAEY OG- Cl, LR
RO G T TREIBIC D720 B R %2 fREFT
LI ENTESL. UL, MFEHICH) BIRMEL
ORI REBE TR R—2aL ¥ a P ORELRE
*EZLHE, MTOBKRERELAMNTH L. KER
BEE B ERFE Y % — (NCGRP: 2u$ F
M) TiE, ZL OMORIEWMEE T2 REERSY 7
HicN—2aL sy gy LTRESRTWS (Ellis
2006) .

ZIT, FHE, BREEPWERE - NV
(NTIASGB) THAFL T\ 2 BT % H TR
M ARAF O RETE % MG L 72,

a. M LVHE

NIASGBIZBWT, ik (-1C) - Wt (CHR
J30%) St T3~ 1M S N4 A, & FH,
~ AH L2368, K440 0 BT 2 AL 72,
oA M R 2 & U L 72812, 50~100k0 972 %
MARIZAN, 5T, WIE60% DEI1MiE X, MT&
KEEZBBLZ8%ICHIEL 2. Tk, WikEES
> EMER (—150C~—-160C) ITET B L & B,
xR - RS R L2 W T, RO
M DEE % 2 TIT - 72, BRI TRk %+
TORAFIIH & BRAT B DRSO ASFEH I RAF

WEE W, EB2TIE, EBRITHELRRD RV
ST, ZBORMPHE RS { O mflE v CTRAFE
Beairo 7.

EB&1 A%, TAF, FFAF FYEBIY,
4K, TA¥, F8%, I3, TIX, U, FA4
AV BLUA VU< X DLREEOEWRT % ks
Fy v 7 EMEIC AR D 5 i34 ARAE L7z A7
T OMRFIZH Tz TIE, TIRFFSIRBE L 72880
X 3 & 0835 C DAKIZEE LR L 72 2R X
R, BIRERE ORH 2 R L 7.

KER2 ¢ A R, AFE, A, MBI L1236
Horey, 4020z A L7z, MIkEHR s » 7 54
EACHET 2 1~3H BRI L - BRI FER 2 AL 72
HAME T3, MBICAR, 5C, HBIE60 % DALIREE I

IHRE &, ERFHEWICHEL 72D 0T, WkER
BAERICIZ, 35C ORAKICIERE L CRaEmRZE 1T -
7z.

BB % AT o 7o O8I IAR L, EIREE A &
DN —)v (ISTA 2001) IZHt>THTo 7z, /IRAEFIC
LTI, ERZBNZHEROTIAFy 7Ry v —
VICHiF2ERL, TP (IKE 72 3BHOMD 1T
MY %253 X571  Top of Paper method) 12 &
DFEFRAEPA L. RNMEFICELTE, R—3—
& A Ve w2 BPik (Bi1 228 OMO M T S
%7J51%: : Between Paper method) 26t THIF LR
iiolz, TAXRTF AFXLEOEFTIE, Bk
$20C L L, 203 OEYTIE, KENREIZ20TC,
EHIREE30C & A OFEF AT 7 v >3 —
WT~21HRRFF LIS RZRE L. b, Fr 13—
PIE, BR8EERIIZR2,0000 » 7T D% 1T - 72,
PR 7R 2 IR ORI G2 RIFRE L
7z, RERIX 72 1) 25~50k1 & fiEEA L 72,

b. ##

AR PRAT: L 721 % S ik B OB Ui i ©
WUICR L7 a0 FRE £3-3NTIR L2 dHIX
EHBT 2L, WINOREWIZE VTS BIKERSE
FrORFRIIFEALKTEIAOA R L7, &
B, FEA, 20— EO—ROEWRTIE, B
HRAE X OFEFFEF AL vy, $TXTOMT D5
FF TICET 2 WA 2 @A SNz RAF
W2 B L2zBcid, LA &4y HoBAEIM <
&, AR OFFRICKRE R ERIIA S N ho 7.
BIE O X RT3 EIL, i X T
SN 5 AR OFERNC X 2 56338 0 i i 72 5
WS L, SRR RBIEWHET 205 L3562,
SHINRED FHN#E L Tz,

WITA R, AFH, < AH, MEEL 2236/ 0
RAVERE % T, BIKERRAA RO FRL AL
ToAE 2 RKI-UTR L7z, 232 Fl 724 AT,
SHRIX DFEIERDNT6~100% TH > 72 DIZK LT, B
IR X DR F R OFPHIZ82~100% TH - 72. &
7z, A0FEE VW by e Y THMREK (82~
100 %) (2 LT AR PRAE X 00 58 2 5813 85~100 %
DHPTH Y, ZOMOREMREFIZEHL TS, Bk
HRAFIC X B RFRDETIZFRD SN h o7z,
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#3-3  WARERT TORAFIIM & AL DR O VAT RIT AT T

BEEMERMEFMAEN 85 (2009

TN

EFE (%)

((R7ES AR 24 R I 1 B RAF X 4 ARAFIX
RRORBLE SORBME WomRR SRR

N R 4778 90 90 90 9 95
A HER 22765 100 85 100 100 100
T LF ESARAE AR 16902 100 95 100 100 100
fyEOIY T2 54313 100 95 90 100 90
A X Na 30446 100 90 100 100 100
TAF MR 2 34851 85 65 70 95 85
F 7% ZEER 28315 95 100 85 100 100
T IR 37740 80 90 95 100 90
b g g B A1E 3k 40635 100 95 95 100 90
VN HATE R 35732 9 100 100 100 95
yA4ar MAM T A 3> 30137 90 95 90 90 95
427X try—5 35084 90 95 100 100 100

5. B LEVICEBSHEIALTICLIREBFREED
2

R, 77, 7Y RORKEME R ED% S D%
EEEEY I, T, £ O#ETETAT O
BAMWLE 2o TV A WREENE V) 212, T
HHZ NSV, 0o, FETRETIE, EEHS
HEE 2 9 fEBREDSD B 72, RIS BT D ARRAE
PEEHZEALZ LD FTICREIHFFT 5 L THYTH
b, Fl2, hrvvaenNb A yaklofEBHTE,
WEMZ X 2B L RAEEPT DN D720, BN Z
MBI UEDPD 5.

BB, Fx, 77% EOREKIEYTIX, 104D L
b7 ) F— 3 THIEIMHITONE. ZD k) &k
RS TIE, SRR, B, IHORERICHED,
BAAE, #&592, ISV —@OEFIA 7 VE#D
By OISO & & ORERE % FHI
THLEHIT, BEDLY L EOKMIE CGFEk) £R%E
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FRLEDTHIENTES. LAL, ZOMEHIZ
g5, MR, BRE R EOREREHICS 0T LB
ZETLEDP) TR, WRERTZHKELRLICLY
R RO E 2 2 F72 0, MFEL720) LT, HELE
fREBFEBEDONTLEHIBRNIKRE V. 51T, X
TOMMIERME A R Uil 2 2 &3, Mk
REMIFIIZHBRADRD > THRUTHETH Y, —HHE
DWENLIN 2 2 E b LAk, 2H L
& B KAV EY O R B O TRAF & B O
ZR B2, RO X L HEVAEEEZ OGNS,
O BINAARLBILHSEORINIC X 5K EIHIREE
@ MERPIREOREBIIL LA, V¥ N i
® IR

ZIT, FBE, REEHEEE O L TITonT,
B R DORRAZ KB 720, BALH M AL T
W& BEMUEBAF ORI 2 T 72, 2612, RINZ
BAr& BIg L CA 79 ETHE H 7@ R E o B
FExATo 7z (—=P45~)



#3-4 WSRO L 2 KA RO SR (7-1)

BHEMA : EREZOELICHIE L B EEROFRERMT e o — >Ny

. A FEIHFE (%)
s e PAr X WIKSE T RAEX
Ko< NR225 28240 100 96
E A N 2375 40717 96 98
rr=rvary 17 46292 94 82
” 1376 40726 96 74
” I 3 40728 94 94
” 6063 48273 100 100
N N-2410 40811 92 92
AL I3INTA MY Y-3233 (1) D 40814 82 54
T4 (ZR) 25F30 28017 78 68
7oA (HR) b 485 40663 94 76
EHF 7 A IR 3 28323 98 96
7 KHEH 28378 94 78
” PAK-85916 95258 92 94
> & % AT RY-Y NI 28762 98 98
NZINF BR15 37322 96 88
INT T COL/KAGAWA/1976 30440 96 88
v a N-2172 40821 88 80
VA< RIVF 2 215 100 98
INFAF FKH 1 5 205 100 98
7 W EH b 90506 100 100
AR B A i 0. sativa L. f. spontanea 4756 98 96
” O. nivara 54510 96 94
VAN E S TOG 5499 121224 100 100
il kAR BE L 12585 96 96
7 aveH) 7117 92 96
” = F 5938 92 90
7 H AR 9850 86 84
” HE7-2%FDH 6828 100 98
” X 55397 93713 100 96
” IO & 121459 94 94
” N e 95880 94 94
” ¥ 93703 86 80
7 IR 24 13530 100 98
” Sihalopo 13819 76 90
” Dhan Donase 15061 80 84
” Kirawal 15233 100 100
” Khao Dawk Mali 105 112225 94 94
” HEENATTI 309 15206 98 94
i (BERT) B 5505 88 96
7 b 4779 100 98
7 B 4950 86 82
” % 5256 92 96
” Sanuris Faium 54026 100 100
II% HrE 1 92846 98 100
” MRS S 83279 98 92
av R}~ 37760 96 96
7 Hav 37740 98 96
7 HZ15 117823 84 68
4 Ha~ 37814 92 88
T WE 27553 100 80
7 YIS 27670 98 96
” P 1464556 94943 98 100
” Sut Hnan Kone 121897 96 96
Ly Fhy 7 KITA 121296 94 98
Lo /N7 30408 58 52
7 i [ 30406 70 52
” AR 30412 76 76
WEINH RV AT4 7 1FH 45730 96 90
7 XEFF COL/PHILIPPINES/ 1977 /TARC/5611 85268 60 64
T TzIWVT T A Gayndok 144 78 64
LA FFayvAENF COL/PHILIPPINES/ 1977 /TARC/ 5661 85270 68 46
avux REAIE F PR 35754 96 96
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BEEMERMEFMAEN 85 (2009

#3-4  WRERRAE L o KROS5 (7-2)

. P Nvy FEHAR (%)
frns: e PRAr A 5 FHIX KRR
yAT Iy INT/1984 /TANSAKUKEN 40716 96 100
{ XL NK-76 3658 96 94
” COL/KOUCHI/ 1968 3835 100 100
” M-IV (NG-25) 3897 92 9
” 1B-07 3903 100 98
4Rz Bagal 113241 90 98
¥4 XL 1C-05 3922 98 98
e R 3959 96 98
vasvx kil 27740 98 96
” IE 776 27772 92 100
VA Pz 35733 100 100
” AT ANRT Y81 87038 100 98
& UIN A 85829 100 100
” COL/NEPAL/1984/U-1059 NO.4 95814 100 100
v<x71) VA S 120129 100 100
7= i A T RR 35467 86 84
NF2 »HEI 36233 82 82
F*v RS 4372 90 96
” K-9055 115658 74 50
N—=TNV by Trua) R Monbasa N 51 KM, 73-479 202 80 80
A=Yy rral) A 26875 198 54 38
=275 A CQ 569 192 74 60
” N 48370 64 58
70l A MONBASA S 91 KM, 73-951 201 46 54
Fau< A Clitoria 46751 48 20
¥ R % A Crotalaria 46758 56 38
F—F v — K7 I A EkM SSP Himalayansis (SL) 40832 72 82
I—AMNMYT TR Mtito 9 KM 73-909 216 6 12
X AE PF COL/TANZANIA/1972/TARC/5142 85247 10 44
TA4TIIT Gambia M/67/125 27737 78 84
Fe N Ibadan Univ 72-229 27817 72 44
A=Y TTTT5A Ermelo Strain 4083 ezt 94
TIVHYTTTITA Begraaf Plaas Pretoria 4088 96 88
LV—=rI 77 A Murrumbidgee 4090 98 94
OUTAYFTT TR Worcester B/53/57 4121 92 92
IS0 AFA 24924 4125 96 98
AN TT T TR Maquassi B/53/258 4129 72 84
avi 0Z 01-184, 73-250 42150 100 100
V=TT AR Barreppo 121383 76 78
AZVTVIA4T 5 A Noble 118645 20 14
” Barmultra 118575 86 88
” Jee s 4558 86 83
” ey Feh) 121569 98 90
R CAY VA L 044 41309 94 100
R8I ZANCAV VA JEIR T 113827 98 96
AINF = H IR R 45804 94 96
A FNF L 002 41481 70 84
TN F HREI R 45735 94 98
75 A — Ervilhaca 46753 94 94
F—Fx¥x—FI I A Sumas 45712 92 96
” HERE T 90830 38 38
” IT 77497-OP 47022 90 86
” PI 202697-OP 47069 67 66
” e i A kK 45672 58 74
=NV 7 A% Festal 45620 80 90
” Mozark 51190 100 100
” Estanzuela Tacuabe 45626 52 60
” Fryav 40887 98 94
” w7 oy 4137 73 90
TILATIFNATAT TR Florida Rust Resistant 4737 86 88
RLVZTWVIAL T TR RN 4747 100 100
TARXTITAT TR Wimmera Ryegrass 4755 96 100
K7 AF ThY ) T3l 74984 100 100
NATY Y FIALT7FA N 7a—3 120018 88 74
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BHEMA : EREZOELICHIE L B EEROFRERMT e o — >Ny

#K3-4 WHRBFERA LS EEOSRSE (7-3)
s~ e e (0

e 2, R aAtad R ()

Ar B X AR 22 AT IX
Ivarsy Atu 86485 76 92
ANTYRRAT A 0D Harbinger 41618 9 76
XY T IYVY COL/BULGARIA/1995/MAFF/299 98639 84 96
ayIY Y COL/GREECE/1995/MAFF/ 229 117273 86 88
TARF IV Y COL/GREECE/1995/MAFF/181 117273 94 74
TRIY Y Circle Valley 41619 90 86
T—=< - X747 Sapo 41623 70 84
TNVTFNT T Sl AN 3E e 51215 100 98
TART « AT4 97 Tornafield 41626 96 88
INLIIV s AF4 w7 COL/GREECE/1995/MAFF/215 117238 96 96
AIUr I A FC 38 460 16547 36 16
TIV—INZy 775 A CP1I23-172, SK 370 4175 92 76
VAV 20 WAT=S & A 3 Morocco Common, SK 117 4176 42 48
AT—FNF¥F=T 7 I A PLE58-2 117333 83 92
hTITTITT R GR 406 PT 298989 41074 84 58
RAVAN T T A Makarikari Strain SK 285 4353 82 68
*F I IR % 4459 74 64
X777 FYHhE 40916 90 84
” 80-018. T-16 46559 20 46
” GR 321 B 4300 96 96
” GR 77 27213 74267 76 82
VAR GR 355 4545 78 78
IVFATA GR 420 4552 98 90
J—=V7 I A Morocco Common SK 43 4419 66 82
799 by Iy b BN 10877-59 SK 396 4418 14 38
INZ T A Panicum SP SK 97 4348 80 80
AL v FT T A North Carolina S C S SK 404 4350 72 72
FNVAT T A Louisiana B 230 22031 66 82
THAMNLV—=FFYRXT TR Tifton 1 22113 62 60
NeT 7 I A FER125 22084 98 100
Z2au¥y 7 (ak-3Ibvy ) Kaspabet W11KM 73-678 22037 42 46
INAINT A Campus Nairobi 22115 32 40
R=TIA T TR PI 303975 22116 58 64
=3Il b COL/MYANMAR/ 2002 /NIAS/02-168 122604 100 ezt
V=FAF)—=7F R Saz-21001 45642 100 100
YV AFI)—=TF R Morocco Common 22118 96 100
INT A VT T TR Cpi 29, 042 22119 66 80
=R¥H45 Furou 85780 100 98
FEY— Senpoku 58399 98 100
AFTTNVN—=FF R Reuben 40937 70 82
7y FXARY IR Novombra 40940 82 94
THFIIVART T T A Sk-47 40942 74 90
Ty yF—UI A Baron 40995 96 96
FITAN=DT AT T TR Omega tofte 41070 96 100
VI NS -3 PT 302198 47904 86 90
A—=FVT T A Wisc XKS 1044 95974 92 86
A baxXY =77 COL/GREECE/1995/MAFF/ 184 117242 38 78
TIVHA 77— COL/BULGARIA/1995/MAFF/ 044 117234 78 80
IR T —N b i A K 41159 84 98
s COL/RUSSIA/1995/MAFF/ 142 89010 90 100
P17 a—o Mo 41213 58 60
VAEAY Uy 7Y Maral 41636 96 100
HFGAI) LR 1C 464 89223 100 100
VIV L hSTERE T 358 82 80
” yhFE 365 92 84
” % AT R 45428 92 88
” AE KA 51342 82 72
” 1EKAES1 -6 45385 100 90
” Moraba 74 260 86 84
” E 1091 262 80 98
” E 1093 263 9 92
” E 271 BC 27 267 88 88
” IS 8006 270 92 92
” 468 SBI 37 B 278 86 ez
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BELEMERMEFFMAEERN 5£85 (2009

#3-4  WRERRAE L o KRR OFE R (7-4)

N e (0

e, e A R )

RAr KX AR 4 RAT X
VIV A E75 292 88 96
” Mariangari Jora Muddahihal 297 80 90
” Battanban 377 88 82
” FOaY 378 86 86
” Cape Colo 28/53 545 84 90
” Lahoma 1367 684 98 9
” Liaoza 1 42156 80 78
” avry 48448 58 48
” Red Jan Pur 48527 82 74
” Junelo 48532 92 86
” MN 401 48543 70 68
” Schrock 48550 84 92
” 4-1-2-3 59659 82 9
” Cosor 1B 47610 76 74
” AS 5781 Huan Sa Phaungah LPYS 4 48467 76 78
byETIY HHEAE 113912 100 100
” HhRE 58408 90 92
” fyETIY 119014 100 100
4 <X 119024 82 90
” hhyETIY 1266 100 100
4 Hf7 I 50564 90 85
4 dem 1264 98 100
4 TERAE 1 1234 100 100
” F A 1194 100 98
” Jeon Nam Yosieo 58336 100 98
” Nakhon Suwan 1 83435 100 100
” Phu Sar Pyaung 121916 98 98
” Makai 59079 100 98
” NEXFAY 1342 96 98
” IN 17 Synthetic 1 2758 100 100
” MVagEpmry b 689 98 98
” Laltin 58639 98 94
” Geargian Local 1 58668 98 98
” Libon 2842 100 100
” AA 41 2873 96 98
” Andaluz 2924 100 96
” 1-7-34 Csenyei TF 2835 100 100
” Nostrano Bianco 2938 100 98
” Kuma Mais 1354 100 100
” ILC.AR 54 54316 ezt 9
” PI 194390 47110 98 98
” PT 326535 47118 96 100
” Kitale Maize Synthetic 47116 100 100
” TZI 3 94131 100 98
” Homedale 47117 100 100
” CM 36 813 100 100
” Wisconsin 717 98 100
” Towatigua 3475 100 100
” % 4 2% (Guatemala) 1442 100 100
” PI 163597 47789 100 100
” Colorado 2 58390 100 100
” RGS 5 58739 100 100
” Pioningallos 3651 98 100
” Morocho Blanco 3 58867 100 100
” Australian Waxy 3653 98 100
o b Cojomorco 41668 76 78
*7 KBhEEgRES (M) 37328 58 66
AA A $HARAI 35821 9 100
a7 vy — Salsa Comum Portuguesa 112523 66 86
IYUN KIRHEADIL 35794 60 48
xuayv Tash-Kaun 89371 92 96
uw Al N 35964 100 100
<777 WA 35889 100 9
Favy 7¥FR¥ay) 2 89354 100 100
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#3-4 WSRO L 2 KA RO ZE IR (7-5)

BHEMA : EREZOELICHIE L B EEROFRERM e o — >Ny

. SNy FEHR (%)
e e PAr RHHEIX RS RRAEX
BifihKRF ¥ Cucurbita Ficifolia 41644 90 94
PEED RF % E# 36121 64 64
<*AV T EARF Y Cucurbita Mixta 36130 100 100
HAAS RF v A Rz Al 36131 98 100
NAERARF v Weisser Busch 80900 98 98
=N H AT R 28282 84 92
VA HiliARAE 34832 64 94
FNFRAZIT0T 3187 (2) 97976 96 88
A4 Favw )W 112525 68 56
*r 7 GJ 93/245 86588 66 56
L& Hoyfx~Ay F 37346 84 96
=Ry BRE 36189 90 96
Hr¥aw 3A 36198 86 82
bawgr L\ 36207 88 96
LX< A PH-1 46725 94 100
b= bnfRAE TOMATO (WILD) 170 36338 96 100
FrY—F<Fh 95K 133 95515 88 98
¥7—br< b WIR 24 /50 36819 36 80
[ it LA 118 OR 49 B 293 36815 88 86
” PI 129157 36822 98 100
” PI 128651 36842 84 92
” PI 133542 36873 100 100
” TOMATO (WILD) 92 36878 94 92
v 8 87589 74 70
RENFAL 7Y F 577y 95112 76 56
FA A PI 164893 35051 70 80
LU= A Eii 35068 94 98
A2 Hit GW 35175 100 100
gy4ar FTHEEREKR 30003 98 94
VHIA TPT 19 54829 56 78
¥ A¥ TR A T 27819 98 92
7 Ringmaster Prr 42085 96 98
¥ MR 1 AR 27866 92 90
7 Gribovskij 21 120141 100 100
| Qing Mi Xiazn Cai 112489 74 86
IR M AR 37289 100 96
VI NA T3 112507 52 40
T AR HAR 28202 86 86
v (RSEED RG4S 28535 100 96
v (I XAFH) FUE T KSR 28568 98 98
v (S ZTHHE) RWFFH3 29654 100 100
vt (FERERERE) Vs LR 121010 100 96
N7 A NS Bl SRR 29674 100 100
a7 L Z) 29801 100 100
TEY=ZTHIY Awasa Selection 28518 100 82
5 71 HLE 28583 100 100
vt (538 Cobra 98012 86 100
=) Knol Khol 28522 100 96
A7 81-1 87831 98 98
AT 5T — 5 I A 29658 88 90
F ¥Ry BAERETE 28447 94 94
AF xRy BLTH 29670 92 100
=)V ¥— FUMEI 111537 94 100
Jay a3l — Large Leaf 87832 100 98
F ¥ N UriEE B Oleracea 0 176 29966 100 98
NG TV Ly va 29960 66 86
v (IRSEHE - 30 S 29962 98 100
vt GEREERERZ) KIRL A% (Hid:) 29779 98 92
T INTHA ACRBIEE 29963 100 100
Vg UMRSER) 1= HmHEE 29925 94 100
Mo ATTY MHREAKEF N> 36300 100 94
[ AR s 7 KR 89459 98 76
I¥as A CAUCASUS 94-35-2 89871 50 33
” GLUMIARISTATA 84589 58 58
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BEEMERMEFMAEN 85 (2009

F#3-4 WHARERBAT L - SHMYIEFH O%FFE (7-6)
o P Nvy FEHAR (%)
i G A7 o HRIX Witk AR X
I¥us R CAUCASUS 94-8-1 89707 58 58
TU#E ra3 (7IVHR) 1 94 100
” JeiE325 3 90 98
” LINCOLN 74 100 100
I v F iR A. ABYSSINICA 39036 29 38
” A. BARBATA 46011 88 80
” A.HIRTULA (KU-14-1) 46025 76 66
" A. LONGIGLUMIS 46026 40 26
” A. MAGNA (4X) 46035 4 21
” A. ORIENTALS 46029 98 94
IUE (TLY 4 RALVE) A. BREVIS 46012 36 30
IV (EFrFrvE) A. BYZANTINA 46015 58 33
NG ALY (T v EmiaiE) CAUCASUS 94-73-1 89916 75 75
IVE (RF¥LUE) A.NUDA 46027 75 29
RS S 41| A. STERILIS L. SSP. MACROCARPE 46033 0 82
V% (AvYT—%Tr%) CD 3820 113716 79 88
ET S0 o A. WIESTII (KU-15-1) 46034 52 28
KF LA H. AGRIOCRITHON (H) 16548 100 9
KF LA H. LEIRRHYNCHUM 1 (H) 16551 100 94
KELBHE (LF2 ) TNY Y 7260 75205 100 86
K Aa Al H. SPONTANEONIGRUM 74021 92 63
" H. SPONTANEUM NIGRUM 1 16552 9 94
K& R%) Y [ #r455 19874 100 100
” EU v a30 55459 92 79
” JENA 61-78 42712 94 94
N IRT—NFY 17155 98 98
” ABED KENYA 17758 100 98
” TURKEY 166 90426 94 88
4% TNY Y 7364 75302 100 88
5 A itk COL/GREECE/ 1998 /MAFF/ 236 98728 100 95
N (ER) NIVI Y 22292 100 98
” COL/NEPAL/1986/IBPGR (IZIKA) /84 52260 100 90
” VICTOR 25478 100 82
” MIRONOVSKA 25087 80 58
N (7 T TINK) TURKEY 602 27398 100 98
N GREr v —) ECHIOPIA KOMUGI 72-202 27406 9 71
INE (ha=hE) CAPEITI 44788 100 78
” IF % ¥ 7255 79011 98 9
INE (v NN PI 428163 82512 30 28
INEE (T VA ZT/NEE) PI 538463 82745 83 50
N (B AE—HiR) PI 538611 82221 92 54
N (R —RR) PI 306542 82931 100 63
54N 1 (2n=42) 27506 94 70
INE (VN M) {L575 27500 9 9
INE (B —R Ry T V) PI 428194 82314 92 100
FvhtA T3 /R 30370 92 100
” MH 2 30383 100 100
” MANDUVI PYTA 96145 100 100
F v kA PR AMERILLO 86821 100 100
¥4 X PSS 30492 100 80
” HH 31107 100 94
” M 494 34004 100 100
” HR12% 33611 100 100
” RER 48288 98 9
VIV R COL/NIIGATA/1984 /CHINUSHI-6 40375 93 100
” GD 50388-2 33716 92 9
FR)—E— INT/CIAT/MEXICO/A-1399 120053 100 67
4 27 = A REEM INT/BELGIUM/1984/FREYTAG.G./F84 120031 100 70
” INT/BELGIUM/ 1972 /RUDO V.E./ 3396 120033 75 58
” INT/BELGIUM/1978/DEBOUK D.G./DGD412 120038 94 90
” INT/BELGIUM/1978/VAKILI N&FREYTAG G./VE78-M-66 120039 100 70
” INT/BELGIUM/ C 6458 120040 100 67
FAV—V COL/PAK/1991 /IBPGR/ 2755 (4) 81401 9 90
7R ¥ VIRIO 639 95012 88 95
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#3-4 WSRO L 2 KA RO SR (7-7)

BHEMA : EREZOELICHIE L B EEROFRERMT e o — >Ny

. A FEIHFE (%)

e A AT KHIRIX Wik 2 AT IX
TR ¥ KWE CAR) 34897 71 54
” HI & 83403 100 98
YTYNTRXF COL/KOCHI/1993/NIAR/173 88562 96 94
” WIREY 7Y VT XF (CED96101102) 95116 90 100
7R B AR INT/CIAT/COL/ARG/ 120052 70 90
” COL/THAI/1999/MAFF/99T-10-1 119794 100 100
” INT/CIAT/COL/ZWE/ 120049 75 75
T A AR ARl COL/ANGOLA/2-1-13 46726 79 64
DAER/ YRy 73 ey FA4 ¥ ru—2BEEY) 37 b iR 113950 100 63
T A X iR Al A4 - F A BRET AR ISR (9) 113952 88 83
DIER/ A R E ETHAANVE) a v b B (TC1966) 120073 90 60
7w A A A4V FREY) a7 bk AR N11030 113963 100 100
INYINT IR L16-1-1 86798 100 13
EXYILTAF INT/KOREA/102770 120126 50 100
FIINVT RAF NEPAL (EN 141) 35163 100 50
” COL/PAK/1989/IBPGR/ 2284 (2) 79944 38 56
” PI 288599 35133 100 100
DIER/40 V 2184 HLV 18 34925 100 95
” COL/KAGAWA/1967 34927 100 100
” BHAKTI 34994 92 100

¥ 86.7 85.0

(1) BMEBMERVEY > TORNEERGRE b. R

s ciEra 7T b5V —) (pp333) v =aF
V= (s327) 75 EDBALH & RIS 5 AL RS A5 w]
BETH D, ZoHdmzBEEROMRAICFHHT 5
ZepHE SN (- W 1989). £ZT, VT
DRFERPATIZ Z DFALRIE 25T 28217 o 72.

a. MEBLUFE

Ry MR LZ34EARY T [5 0] o8kl
(BRBAFEEB LOTM267R) ISELH S 70T T
V=) (pp333) Fdv=aF V- (s327) 0%
FEFATLEL (200 ppm £ 500 ppm) & B\ idHIEGEE
ALEL (100 ppm &200 ppm) 1TV, BERPWOBE
NPT TR EFAL 72

Yy Imil [ 5 U] OB GO RICRITTELHA
Nrua7 b= (pp333) BLUNwv=aF U —
W (s327) DRRERRIAEREZM3-4TR L. HE
L O SIE, ERENHEX B L O HIEREX & b
FRPIMEIEIL L, MBI T CHMEIZIZE
AR SN 57, pp333EEAFL200ppm X T,
FRA0H DIREIC T EA R S, ALHEE60H DL
13 pp 333 FEMLILS00 ppm X B & Vs 3272 FEWLHL200
ppm X THHETOMENE SN, Larl, TR
X CIEMRERIEIEAERON D57,

KIZBUI 2B ENEWEICOWTAL &, WHXIZ
AT, EFUHXEB L OIEULHX E §I2HERED
W EI XA Lz, T EOMHRIETE > 72 R
LNEhol. oM, Iy F (BHHE - DK
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BEEMERMEFAMEER

IASsin bl S R T k|

200 |

HIER — 0

E =
. 5
" 100 s
# Tk
#
THEMIFRE
[
g i
1‘51 m H.-H
12 8
—Q— 5

_@_:+13100ppmeniE

200

100

8% (2009)

i
Jo

O — )L

T ——

ERNER

=
N

TR

B20 B30 720 8M0 8530 B30

L Pg=|

(G B

—

A CEEIppmME [ EES00ppmniE
—fp— I8 200ppATE

B34 Ky MR Y Y TEFE [5L) (FM8E) OREIICRIZS 87 F Y=k (pp33)
BLOw=ady - (s327) OFH

1986) %7 7 (i - [ 1989) D& LM TH - 72,
(2) EBEAILITICEZ Y > T0BIMLRE

7 7 TUEARA O A2 R WA ) A7 722 £ & 2 R
BRSPS INTBY, #EEREORIF L LT
Aa3hTws (FEIR1978). £2 T, FEFEEER
REORNFEAL LS BT, BN A7 RLd R ) 4157
IS 2 BRI O 2 BGET L 72,

a. MRBLCHE

IR ELHFE TS HTFE L Q7 R AW & DRI 28T
[H AR R 8 5B SRR R FE T — 2 12 B W
T, BR62ESARMITD) v T2mil, $4bhH, H
EAKRD L VIEM26BRICHEALZZSLIBLUTD
5] 2L TEBRETS 7.

RS U 72 BAE ORI, FEFRNCHEIR L 7B %
H3-50 & 5 IZHEED 540emd %\ 1F80cmD i S THE
SR T NTHIRL, ZhUBE, E, MRELAZTXT
DR GERI UL )T T Y Bl THEE LA, hiift
VT RE2ME~64E [, MAEI0T ISR LB, Bk
R OHRO®E R 2 e L7z,

b. ¥R
A Y SARI X B R RS T, BROBRERICHEY
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EHNCENT A2 &9 BB SEAET 256D
DHNTAN, L OBLIEL LKRET A2 L2455
Motz HEWNT BT BB GHE O MLBH X RIRE 2L
DRERERI-BITR L. £9, AROFEEHIIONT
AhbE, BEH BSEE BHEROVTIRATL LN
BOHBM226EG L) bRENERZRL. /2, &
X & L7z ik 5 &, F@mdomd %
WIF80 em R IR X DB S & BRI R/ S v,
HARRIIHLNMIELS ko7, BGORBARICELT
X, N E D40 IR IX T30~504 /4, 80cmtk#R

M3-5 HiE80emTTRTOMSEHNA Y AEN
DIy BN



BHEMA : EREZOELICHIE L B EEROFRERMT e o — >Ny

X CT40~T04 / B A3 & 7z

COREOBOBLEVRET I, BEERE LT
BCAT§ 2 AR OFERICIIFFICHEIZZWEEZ LR
5. 3617, EHE40mRIRX LD H80mX D I3
BT DMEBD S o7z, DEORE, )y a0
EEHGAETIE, EHOVNEICHEAR L 72202 5
FIZH EDPS0mDE S T Y AATHILTSZ L
&), BREALZAEHICTEDZIENY TR, Bx
ST TRIZ-6D & 5 ICHEBICHE &KL T, K
ARG OMER S T3 RETH 2 T E WS-
7.

W, REERE IR O BT B RS TIE,
PRI R WA 2 kO THEF L TH, 107 = vdh7zhgwn
FVI00RFEE L RETE 2w, L2475 MDA
AT K BB B RRE AT 20F, WlRAREE 2
3~5fE0 TR GEIZEIRRAERED ZRERMICORAET
XL ENVDbhIoT.

B3-6 MEEEICAI G B B R L TiEIC Lk o T
BAEH D) TadE [255% |

#3-5 S TY  TOFEEMIC BT 2R EMROLH)

Bogede (& /#9) FIBSE (cm) wE&E (cm)
R IX il / AR HEZ A U R DB AR L R ZAF VT T D FEHAERL L2 A VT 1 D RERAE R

2 3 4 5 6 2 3 4 5 6 2 3 4 5 6
SHL/=<IN 49 62 129 9 146 8 90 59 61 48 13 18 24 31 31

X /M 26 31 31 97 72 104 8 73 57 47 42 11 15 19 22 24
GEHHBH)  oSpsz/~ns 43 41 9 71 8 90 106 62 8 52 11 16 21 25 25
/M 26 28 33 8 41 100 73 & 52 66 54 8 11 15 19 22

SL/TN 5 15 30 48 52 138 110 8 66 53 10 14 16 17 19

40 em /M 26 7 14 30 40 42 127 107 8 74 62 9 12 14 15 16
R SHB/TNN 68 17 25 34 136 113 100 95 8 8§ 11 14 14 15
/M26 4 7 17 23 27 124 106 97 91 67 7 9 11 13 13

HSL/<Ux 11 28 45 60 71 132 99 91 78 70 10 16 18 18 20

880 cm /M26 7 220 3 43 45 128 92 8 8 70 9 12 14 15 16
HdRIX oMB/TMN 8 17 32 40 45 136 97 97 83 76 9 12 15 16 18
/M 26 8 17 24 39 37 115 99 9 9 77 7 11 12 14 14

) BB L UBARICIABEED RV,
* 54 H, 64HOHBX OGS L UBLERIE, #MEREKT 2 3RITHET 2HEOWEHE V7.
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BEEMERMEFMAEN 85 (2009

6. BEERICLS M TV OBERRFEDUR

A FREFEZ /M U CRIEMZE L2 tEb 3712, il
FRRFEMME &2 RIIM IR L, LEITS UREmAR
EHAETELEAME LT, MAEER LR R
fFOFERLRE SN GBI 2000). L2 L, B
MRAED72D121F, A EMEOEE 2T 231
77T 2t GRIIBAN O AHE gz & 53127 'V
7 7 AR IR A EIRRE CRIAME) S8 2 BETFIHH
MThHEIE, YOS T &I h# 2 EFIHA R
AL, 61T, TEWmEO BRI 2 kD720
WCUELLBOWYEEHAESIEL I EPREERZ L
% EfRRT REFEPL RSN TV 5.

KEZIHEAE D 5 bASFOBIIRMRES T E v
HRRDARELEWIZOWT, FEEHL BIRRFAT S
JiEA3Sakai et al (1990a) 12Xk D ER SNz 1990
FITE, B SEERAERICANTRIETE A
7 ZMLEDHIE S, W% ) TR R MR
TE BRI REE e o7z, ZOHFPETIE, M
FREEAE Lo R TH A Bl C R EEwm (OF 7 2Lk %
REIETHAKL, WAERERPTISRELSZHEGHAL,
FETHEBEWZ FRFICEET T AL HETH S
(Langis & Steponkus 1990, Sakai et al. 1990b) . #i
R - MREPKE B SE D 2 e R, MRNEDZIE
mEOBMICHER (7T 2fb) 38562 LI2LD,
GELIZRERTRRICT 5. T2, SHINR RS

SHERIRL

AR EAT 5
OB T2HRESEY S

BIOUMDNL I IVT T2

HTEZXY, RHGEAECTET B HMILPE; % 5T
&5.

ZZT, AWFETIE, ZHERFEILTWEWA 7
WOV TEEZHOBKIRRAAEORME T 72, &
B, 77OLFE IR L TRRET

5.

a. MEBLUOHFE

NIASGBDH 73y 7 Th HHEH £ v 5 — D
BCTRAFL T A A il [NZ219] (JP152124)
R [HERE] (JP168766) 7 L42ihfl - Fkk % ik
L7

FLARR: 28 T W22, BT IS X D PRAE
ENTWA 7o EHAY Y 72 LW L%,
0.9y MOXRYILVTF=r, 25% afl 0.8%%E
RKEEGATEL/2IRED MSEEHIA 2 AF1F 72, 50 H [
BRI — B D1/ 2MS B H Al 2 k72, 2o
%, 220 H T & ATHEE OB E O MSH; Hi A 2k
WTHIE L 7.

A 7B OBRIZELS, TOBOEHEESZ
ERTERP o7z, TORD, SRR SETHE
WA E L7z, ZFERIERITIZ8.Iu MOV INT
Fo U EELMSHARRE M E Wz, K3-712% 31k
2T AL X B A4 7 O RUKIR IR O TIH
L7z

(BA) & E&TMSHFiEH CIBMEEHIEET S

5C&MH4TIHED/N—- =2 JniE%, ZERZEUHL, 0.3M> atEz28

BKiES | 2MJ U O—-IL+0.4M> 3 FERESKIC25CT200EEET 2

PVS2 & ALEE | PVS2/& 2mIT25°C, 304 EMAE, L1049 %ICKREXMEL, E5ICKE

=
b
I
)
3
i

EFREEEICPVS2# 1 mlZ3EH#d 3

RE|ZEREANL VA FF 1 -T2 ERRBFERDISREAL, H7XESES

"

A

(M) 7544 F1—T%&35CHRKPIC2PERIFL TRRICIMEL, BMREE

BICPVS2EE M IJBRE, 1.0MY atBR CHRINEET S
TFigE | (BFEE) EBEZMSEXRIEMICERL, 25COEMGT TIBEEET S

Hik
T

B3-7 A4 T HEIFERDT T ALHE X BB AR O TIH
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BHEMA : EREZOELICHIE L B EEROFRERMT e o — >Ny

AR S TR E O BGE I PEN 5- 0729, 5CT30H
BWon—F= Y 7 EZT», SRS FER»H1~2
mDHF T2 EHEZY YL, 0.3M Y afiz
AR C2H MR R Z T o 72, 3512, BKiME:%E
NE$ 572012, 2MZ ) ta—)LE0.4M Y afED
RAWNC25C T2057 LR LR L 7.

ZOE) R A U722 THAZ PVS2iK (30% 27
tu—), 15%TFLrr7Y)a—i, 15 BRI A FNV
ANT7 +F T F, 06MY a bz &t MSHER) T25 T,
30 MIRER K Z 1TV, WAERICHBEREL T F
LSRR L7, B, olis X AR 7
DIZ, 35C oA TEBIME L 728, 1.0M > a5
WO - B L, BEREHmEHWTREELL XH
DA EIAET L ETHO SR ETERII N3
BEETR LI EBEI TR CRID 2D 10ETHE L,
SETHER 1T 72.

b. &8

A 7Y ORFRETEO PVS2{E O MLELIE [ & Wi &8
FRABROETHOELROMREZK3-8ITR L7z, &
ERT8 % & i b W W AEAER &R L 7 B B KRR ] 1
305 FEEET, ZOHITRI05 AR & A b
7o BOKREMAYE ST E 506 L, MICRCARDMEET
PVS2MDEH Z T 2 A1, AFRIMET L7
WIS, BIRGME TR LA 7Y 42dfE - Rk
BT BREETHOAAFHIE, KI-6ITRLALIH I
RAKT30%, WETIBOHPHTH Y, FHALfFE
1363% TH o7z, TNLDRERDIHA 7 OETHIT,
7T A" I OBIRIRRAERTE S 2 L6

100 [ BT ZARZRRER, 070 HEX
90
80 [
70
60 [
50 |
40 [
30 |
20
10 [

EFE (%)

10 20 30 40 50 60 70
PVS 28 HEADREER (9)

M3-8 A ZFYREREHEOPVS2HIREE (Bik) KR E
WARE RO A

Loz, H3-CREIERH FICERZRI4HZO A 7
VORFEEHE /R L. BT TS50 A 7
REREZWAEERY ¥ 7 SR LT 5.

7T LB & BRI, [ T TORRETH
THHI L7z (Niino et al. 2003) . Z DOHfy, HEML
Mk LTI, 5CT20HM N— F= > 7 LR H
LU MENAEHEZ0.3M Y a bz & MSE T
—HREEL, 256CT2MZ ) tu— )L k0.4M > 3 ¥k
DIREWT200 0B L, BUKIEZ A5 L7z, Tk,
PVS2iT25C, 500 ERKL, WAERITEEL
TRHGHLCRIE L 72, MRORE WA, A 7Y L
e HETITo7. COMRERI-TITR L. K
L7z8imfl - & b RWAFREZIRT I LAbhro
7z
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BEEMERMEFMAEN 85 (2009

#3-6 HLE L 724 & B A20hHE OB PRAE B DI D AR

L 4 nnn BAFR DA (%)
HIBE Juncus decipiens Nakai 98002386 73.3+3.3
WE T B 7 98000789 76.7+t3.3
R/ ” 98000790 76.7+3.3
CE2%b 4 98000791 66.7+3.3
%A (1) ” 95000200 46.7+3.3
L 58w 7 98000792 73.3+£8.8
15 7 95000093 60.0£5.8
il 2 5 ” 95000094 56.7+6.7
i1l 3 5 ” 98000793 90.0+5.8
N = 7 95000117 70.0£5.8
LB 45 7 95000978 80.0+5.8
T4l 7 95000078 73.3+£3.3
K3E35 (2) ” 95000112 56.7+8.8
TTHEk (1) ” 95000102 36.7£3.3
PRIk 7 98002387 56.7+8.8
JURAE R 7 98002309 76.7t6.7
REAER (1) ” 95000106 63.3+3.3
SCHEUE R ” 98002390 63.3£8.8
S 15 7 98002389 73.3+£3.3
IINRTE R 7 95000113 56.7+8.8
A ARAE K 7 95000101 60.0+5.8
JEZAE K ” 95000111 30.0x5.8
KEFAE R 7 95000090 73.3£13.3
HIRAER (1) ” 95000107 86.7+3.3
mEkR (1) 7 95000073 50.0+5.8
BEAEk ” 95000202 46.7+3.3
COL/NEW ZEALAND/ 1985 /092 Juncus effusus 45006000 83.3+3.3
COL/NEW ZEALAND/1985/094 Juncus effusus 45006001 70.0x=0.0
COL/NEW ZEALAND/1985/215 Juncus pallidus 45006057 60.0x£5.8
COL/NEW ZEALAND/1985/269  Juncus conglomeratus 45006096 73.3+3.3
COL/NEW ZEALAND/ 1985 /279 Juncus sp. 45006104 80.0£5.8
AR 15 Juncus decipiens Nakai % 36.7+3.3
HEAR 4 5 ” * 36.7+3.3
REAR 95 ” * 83.3+3.3
RER142 7 * 63.3£3.3
HER153 7 * 50.0£5.8
HER154 ” * 70.0£5.8
RER155 7 * 80.0+£5.8
RER158 ” * 56.7£3.3
P-114 s * 40.0£5.8
P-116 ” * 63.3+3.3
THER W ” * 40.0£5.8
Ty 63.3t2.4

i) "COL/NEW ZEALAND/1985/ % # * "O i, ¥ - ARk (REBIE) 12X 519854 0Lk
REFEZMC [+] (Db 5501k, BARTREL, Y- N7 IZBERSHTVRVLO.
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BHEMA : EREZOELICHIE L B EEROFRERMT e o — >Ny

. i&

M3-9 WMAREHRRL LA I EREHOMAER (MERKI4HE)

#K3-T 7 AMCE TR L 724 F TR ETHD ALK

Bl -SRI V=NV I REH S AAFER (%)
pig 95002666 80+0
TR A 95002655 74+6
RO 95009753 80+0
Lronr 95002674 855
7= 95002677 93+3
EbwWwzp * 80+4
v/ * 50+10
VC-10 * 71+4

¥ xR, VU NV ZIIREBHOLD

7. E B VETHL, WINOLEDL, REREOEHRO-O
U, BRI TR 2 ORISR & DD THE LR

V=N 7B BIEERORMRAICEL ML b,
T, FEROWEEMIS AR E, BEERORFERE L AFETIE, HEZBREROMRWRAEZ XS 720,
T O D % I3 drH % il 2 77 ki A4S T, RER, HLVIEIREREHLZEEZMEE LT,
WRTHL. T/, KEEROGAEIIEKER O M A WoRR - ARIRIRAE, WS IRAE B X OVRIRIRIRAE O T 3R
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BELEMERMEFFMAEERN 5£85 (2009

DWW TG L 72,

NIASGB @ & 5 LB oEhtE, LH ol - %
MO 2T 2856, BT O #EZ ik 721
MOANBEDNENI ADFENEE L. 0
VPR T Z0OLOOFBHMEICDRELEEL
V=N Oz ER AR ERE PRV, £
Dz, FHEZ, BTOAEEIMEEDOY =27 V1L
Y, IAOBEEXIZWIEREROMEM > TE
7z.

YBAETICB L CiE, RIIFEICIERICK & 72 R
7 <, BRI SRR O &M T TREIM o AT e T
» % (Roberts 1975). #ef 5 (2001) 1%, 134FR4&
HMOSENTTRAE LA &, T2F, FF2F (Ot
BIXOEE), FYEQIaITBIYA X FRFRO
T ORFRZRR, BEBHIHER LRI L7226/
WORTIE, FRTTHEWEFRZHRFL VL
W L7

MFIEWE e LIRS 22 &L -5 20T
<L EOWMBHET, TS U EEETAL AR LY
EFEQATREDT VT UVHETOLHIC, ETOEHRK
FICETHRIEEDVELR B LA LNS. MR E
RAEHICEE LR T BFFRORTEBER TV, £
72, AXRPMYEQI TR EDRAMTL 5L AT
75 TR O & ORI b SRAFEIC R
WhHbHERLNLD, THICHEHIN TRV,

T—b—R8 S 7 EO MR T, K
VR GAE CIREMIM ORI L <, #WiRICBWTK
AR CHEFE S N7 T RV R AR L, B
RRELEREROBB LD EOWEHH
% b0 (Villiers 1975), —MIZ1&, SZHRE 2K
{, HITHEETL BYRAIHELVE STV
(Hor et al 2004) . NIASGB Tiah ez L Ty 72 Bty
BED =77 ) BT & IO 72 D12, IR TR
L7-&2h, BEAEWRFET, BhLL Zork
W, i PR S ORAE L 72 [ USSR O R B L
2L Th, MOKTIEHLPREVPBDON, Z15
DT % W CTREWM AT 5 7B 5. =AY
V) OB, B ER <, RIRICIEEVWE S
bITBY (PR 1993), BfFoBRAH B L ORI
A RAE R % CEH L TwWA1TR —10C DfES&M
T %L, I5CHREORESMFTTHE L TRET
5k ERE LTV 5.

ZO &) R T T, RA R U CHUE
FCHLEE L 7z b CRBRIRERAE LIRSS 28 %2179 5

52

BRI T2 B L ChRl 23k L CRiE3 5
HERENEZ 5N TW5 (Reed and Humer 2001,
Hor et al. 2004, Kartha & Engelmann 1994). PlE®
L9, TEWHE Z L \SBIRESM % & TRk
FEM 2 FICRET L, @502 w72l Twnl
CEDVRETHA.

AEOFEBIZH A %, a2F, byETI TR
EOWE T OY AL, R GETLHEITb R E
DT EKREELS~BUIKT B2 T, WHhE
v KMEE AV OBIGRRESTREEE Z b
7o. F7z, AL S ARKERHO—HOEW 5 &
TiE, SRR TEIGRRAEX T X o THRIHF
L, $XCOMTORFF CIZET 2 MM EHT 5
A S 7z28, ZHUSBIRALIIC X TR
FEDfiiozlzdEZ BN

%8, BEURAEE LCoEToMKERRFICE L
T, Roos (1989) 1X1004F M5 E I % TRAFE 3 5 1%
&, VER - 18 CTHRAFL 2 a12id 1 4720 1.65
KEVLETHEERBELTWAE. ZTHITHLT, |
BREFTHRFTHE, 042K VTR E SN, 20
Ay P LTHRFEOE=Y) V7RI LT
ELBEVWHEEDHITTNA.

WA RIERIAEIEMICEI L T, ¥ — NV 7 THRAF
THEWIE, BUEMPERBM 2R & 7 TR R
W e &3 LR R HE EORIC & o TGl S A RASEY
WCRBIEND. SO OKREEIRMEWIE, ~7T 0%
GO E G S EF A TEEEN LR $ 5 72
D, BEETOL AP TO_ERFEITo TS
ZIT, HFHRBZNOREBURRAFORFTALE NS 720
2, BAbAIZ w2y, R s TR EDREICD
WTRET RN Z 7z

)Y TOBALBIEIZ L 2D ED—DTH B, K
BN L 72RO R H R0 35 8 o AR miA a2 Tl &
5 Y IORAFETIE, EE DORARFRAED3~55D 5T
ROBIZRRZRETE, RAEWRIZE RO RAC
BALEF IR RN TH 5 2 L DL 2% o 72, FER,
KAVEWEIEE R ORI OVWTH T VREF ST
Lo 7208, RO RE, KREYEZEIROR)
BRI T 2 EELRARE 25, KRAOEEIZX
B T DWW\ REER I D T bR oz
TRy V% ERIZERORIEE, WHERRD A1t
BT EVRDLND.

BIZEROR R RAF 2179 Yoy, ALK ORI
LD EHOEFTLHHL, HMTEHOEFTEZHEEL %



BHEMA : EREZOELICHIE L B EEROFRERM e o — >Ny

WENBTENRLET L., EICEERAKREY T
&, FOMILEAF SR M T HICE 2 SN i
SFIRFELTWBZ L a2Ez b E (HH - &
19874, 1987b, 1987¢), EALKIORRIIEREEZ S
nab. L L, BLHNC X 5% L EIHIRHRE,
BAEOB S Z G50 NG 5D DT, BALH OLHR
B, MHE, RAEEZ SIConTiE, S5ICKRE%E
T UENH 5.

BBETIZ, ANLRMED 72O DIERIREREM
Wit &h, TEBIOF VOB HEBZEREICID
ZNZNIEM B X OCERRFETE L oG DH 5
(Akihama et al. 1978). L» L, 1ERrdAGF)) % M
TEBWHAHE A2 LI HARTIZ B 2L, AFk:
& LTI TR HE L WEW 20 LIRS - RIS %
bLEZOLND.

Hawkes (1970) 12k B&, NLA ¥ aid, HWEZ
ACTEEFTHRO L2, AMBEELTI LA TE
AN, M%< o4 THETIE, BEUEIZI2AHUT
ThdEMELTD, KAEWE T, iM%
—2C~2C OMRIE T THEMBEMRAETE (Howard
1975), EHIXHEMOREZRE THATE = —VEIC
ANTS5C CHEMBAE L7218, S HICI04E R RE 13
HEAENTRETH A (Sakai et al. 1978). L L, Th
SOEMRGAETIE, YA NARGEEORYGER EICLD
PRAHICHEET 2 ) A7 13T O w

Fli TR AR DRI I, MRS 28 (X WA 722 2
Vo BB, Thbh, HEHEERICLERAN-Z
R RER DL ) 21, WEROHEL R
NTHRAET 5 Z & HTE % (Henshaw 1975) . & 512,
ZN o ORI BRI S22 LI12X ), KM
b7z B EEBALAHE L %2 5 (IBPGR 1989, Sakai et
al. 2003, Niino 2006) .

RETIE, WBEHEH 2T 2MEEIC L > TA
7 ARG RO BRI HETH 5 2 & A S 2
L7228, BIKEAGEZOZEHOFAESRIS, AL
Ml - RIS KR SN o722 b, »
FThomE - JFET D F U CRIRIRIRAE AT RET
HBHLEEZLNT.

AR OB IGREE LT, —-196C 0ififkss
FrCTAYRER M & B S & 5 72012, RAFHLER
DI T AEE CRIZRREMIAT ) pADHIT LoD,
NTETHBEE S 2LSE BT E LT, Fhidins
ERBAG N EOPMR BB INTE L. £2
THEE Ro7zDid, BKBIELHFEHETH -

(Engelmann 1997) . BAKIRAOTILEL & L CTF
BREFAT) 72D Bi R 70 75 L7 ) —F—=HLE
THY), BRI X 25ERHIA 5%
KIZ X BHEMALT, MERBEIRIEZ 5 4 O REDLFE
ELTWz Fi2, ThooHME, gk EoR
MBI ARAE T 5 L TADPKE L, FHMEECH
DD - 72,

PAR, S HSREZR Py 7Ly ME (Keller
and Dreiling 2002) 7 &7z 2B HEDRES N,
FBOWHARSREINTVDE, I—=U NV 7HET
X, RECL>TINSOH R RAFEOMEL ED
5L L HITHREEROBIRRFOEMLE EDTW
5.

KA EY O AR IR AE O EIBS 1Y 2 LY HLA IS
ONTARDLE, "NVF—DNV—XR\ZHDHEENFF
YR Ay b7 —2 (INIBAP) 2B CHIKREE 212
I ONFF1 1405 %4 Y E FPOEIEL TV S, 20D
Bt Mk SRR ELR SR ARE LS H
LTHED, [ b o ffr3TH 2 BRI ) B
ZBHEFEEMED TV L. BUEF TITHA008 LL EAYE
Ragy v 2 B EEs R 2 A0l —% 2
L= H B @A Ewiiger (IPK) 128w T
b, 5,828 B L BTV X F A EHEE % BRI
BT 2HENER SN, TTICY Yy I AL EDOR;
FERTAKL, 0005 P LA EHR Y » 7 TRIES N T
Wh, &5, kEoaus FMHT7+—ra) ViZh
% [E S IR E B ¥ — (NCGRP) T, 43
7B RAEE IS X D #92,0008 L Eo ) v T
BIZERESMAER Y v 7 IRfFEhTnd, 20X
I S TR R DR O AR PR AF FE DS HE D
LNTW5.

NIASGBIZHB W T, “HREHFESH TR VY
fExELELT, 417, YVaFauw¥rs, YL ER
EORAEETHE AT AMEEIC X ) BRI L, B8
B E12oW T BIRIRARAEZ A LT {EHliTH
5.

Y, KEERZNTNOBEEFERORFDDH ) FIZ
DWTIE, —ERRMICZERMETE 2 LEOMIEE
HED T LED D HA%, M, AT OBEREIRIC
BILClE, FF oz - ARIIRAE & AR M IR AE
EREEBELEZAL, FInooREFEITM
Z, RMEFEH & U CRRER 2 7B KRR O
BAZMEDLOPRLKLEZONDL. TDODHITIE,
Lk, 2% < OREYIAER S RE (28 T B 70 00 A Bk
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WO, AR OB L, MBI 8=
(28 S DN 0 72 8 O BARIR PRAF BN DB 58 72 & HYE
Hekh.

BAE REREHEYOBEKEREFRNORRE

BEFEEWBIRY — Ny 7 (NIASGB) ISR
TOVLRBEREEEHOTIZIE, VIR F Rl
BRBHE, Ty s U EOBEEUARIE A D L. 2
D X9 KB EEWL, FHIE U CORAROEIGER
Eviibih s, LaLl, BARDOEBGHRAFIZIZND Y
DD D 5. RO BZERORAFIIZIAE K% T
MR L EB N2 LEETDIENY) TR, HIlH
B S N R R A R T 5 I BRAD D 5.
T/, RRKERRREICL > THELBEEFREHSK
bhbEldbdsb. Zo7-o, NIASGB T, EHI,
RGBT EIIRFETAHILIIEDT VS,

EZAHT, KIEBEEARRNEY O WY IRAT 2 W55 3
LB E LT, WARERE AR5 H &
T & 7. Sakai and Nishiyama (1978) XV > I ®
43 %M\, F7:Yakuwa and Oka (1988) X2 7 ®
ZF T, PIBA CAF 2§52 L1280,
XEM 2 L& E TWARERPICREATE LI L%
HS»IC L, £3F2FH L2 AKARRY OB IEGREF D
RetEE /R L 72

ZIT, FHRIV-UNVIHEOBRLELT, 7
7 DA ORBIIR AT RN O FE L O REME 2 BET L
7o, 72, 7T OBIRIRGAT RO FHERY A S Ao
BARNERDPRET 2hEPERF L. 25120
HAiH3 7 F BIZEIRORAF I T RED &9 7D Wead
L7

1. £F%FA L -BERRERMTORS

HOAE TR L) BEEIEA TS { OHIRTE
EATON, WEINZIZI0H b Y UL EOERBRED D -
7o, Z00 7 TOEMLEAIATON, £ DR,
mMEASFSE S 7z, —07, BUE S 7 BUZE IR O RIEIR,
D XTI B % FREEWE TR B\ T D A
RIEESNTBY, HETLEMEYDH .

7 OL&IFEREE L 72 BIKRAAT 2 K S 512
X, WS OPDEESLELEZ NS, B, £
FEDHSIRIRIEE L TWwWA I ETHDE. HARTIE
FEDVEERI L TV AH1IH ~2HSRAGE & A b
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. WS (1991) &, LFOKGEREKIZ%IC
T2 EICXk D, 1IH»SLHEIH FTOMIL
FErRWMLMEHCTELZ 2 E L. 212, Wi
oMM AERTH L. NIASGBIZIEE R TWVD
147450 7 TRIZERENH 5, H98E2 5D LY~ 7
7, aZIROA ST TRIE, FEICAM, puE,
INTHEE SN, Y7 IRt #4757 753/
HEIIHMAL TS,

ARFFETIE, BIKRAGFORE, RATRERIN, £
FHROELAFLEFERZEIZOWTHRET L, 7 7#Ex
IR ORI & 2 REIIRAFHAN O B3 % 84 72

MEsLUHE

SPRCTCAR IS B SE A G DRI e AT 8 2 A R
KEMBAEZETF — 2 (LIBERFET) CTHRAFRE: S
NCTw/=z vl [R5 % & OB~ 134F DA
AR L7z, 2Bl TR &, EICBRME TR
R QALY | GRS ] TR RN A R (B
5. IAR~3A LIS GBEr b 4&H 25T 5
BAARINmABREE &) ) Bl 7z

K4-10 X 5 ARG G % 4 LB TEFE LB
SYDEY, K4-2120 > THRERBEZ /T 72, T
bbb, I 7243 % ik TRz L7- 1%, EAE2cm,
B3E5mD7 A FFa—TF 3= —VEIZH
209 OAN, OCTIBEMRAE L. #HHH -5T,
-10C, —-20C, -30CICEREL-GHEIIELE
2TV 217572, SOTMERELEIZ LY, &
FEOWEINBRE A S LETROBIKEZIR L2, T
i, LFEEZ-13BCTOF1 =77 —F—IZAN
TERAFL 7=

B4-1 REHDED LT TE2 LY L7
77k [R5 D&3F
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oc * —sc T —10c T —20¢ T —30°C
18 | | 18 18 18 | 18
-135%C
FA—=F -7 —tf—
BEZINE

A. BERFRFOFIR

135G : It
Fe-d 20w |y .- —_— —) L..f_;r’“iﬂ)_p
BERFRE 2Fh2 E18 & EFEE
L B

B. REFEDBEFIR

M4-2 7 74 HWIOBRRREO T (A) EREEOEAETIH (B)

HREIRAE L 7243013, 37C Dk HiZ3~55 R =77, FEEITF, B LT, WL

BLUCAHEMEL, 70% %/ — ViR Tl KR
BEL, S5, WHIERRY — 7Bl CARERR
J£0.5%) T30 BRI T 7. 20K, WK
RCHE L72AFEPHES2~3m, EANL.0mD 3k
TEZWY L7 ZETEIX, MSHEARH# (Murashige
and Skoog 1962) 121.0mg/LOXRY I VT F=,
20%D75 7 b—RAE0.8%EXRERML, pH 6.0
ZAEE L7 REEES MR 2 A1, 25°C, 16WEIIIA S
T TR L7, #1r ARELKRIS, LF 4L
& AR AT,

A3 AR 3R AR (B 1978) \2hE - TH#%
Erfrol.

KER1—1) B2 80 OBKIR (-135T) REFELA
ETHOFA
FROFHEIZELDY, -135COT4 =T 7)) —HF—
WCI~8MEMPRAE L7 7 7 il [R5 ] & F 2L
72, EAE20ME O ZETHZ2 SR IS MSHIZIEIR L, Al
AT BBER40H HICHEW k2 PR L 22 2 THE O B &
ERAEL7-.

B5)



BEEMERMEFMAEN 85 (2009

EE&1—2) BB - W TRIERSA L 24F 0
A
okl TRIFE] 2AGRL, FRBREE, —40T,
-70C, —-135C, —196 Co&%MmEI, 1% H, 62 H,
14E, 3.5EMAF LA, —40C, -70C, —135Cico
WTIERFREICERE LT A =T 7 —F—% v

100 1
B 60
£ 4
$
20
0 1 1 1 1 1 1 1 J
i 2 3 4 5 6 7 8
R FFH
M4-3 27 743FD - 135C TORMFEAFER L R

4-4 BERAARICTEL 22 TEH

T, —196CIFHHERS ¥ 7 hOBRKERITREL
THELZ. ZOX) RENFTHRAE LR, F281-1
LR T TAF O ERZ AL 7.

KE1—3) 5 FEMBRRRA L 723 AR mk
fh] 2 5%

SPRCTCAR I B SEA B DT ZE I B R A R
KBRS T — 2 (LWRERFEN) THSRAE
STy 7kl [RIFE] 7 &376mAE 2 i L 7z.
EFitoFEicky, -135COTF4 =77 —HF =12
SAEMPRAF L 722 73760 IZ DT, FEBRL-1 & [k
BT L D AFEOFAERERA L.

BRPLUER
KBR1—1) B2 2EHCBKIER (-135TC) RFELL
EHO PR
—135COT 4 =T 7 ) —HF =11~ MRAF L 72
77 i [RIFF] OLFEOFEREX4-31TR L.
I~ MPRAF L7 A FOFAERIZIZE A LR L,
FIZT5 % DAFERFAET L ENTE, K4-41288
IR IR\ A L2858 h o 7 D ETHAZ R L7z,

RBR1-2) BB - MH IR L 2430
e

R WM & CRAE L7227 7 il [§lFE] 0%
FOPAEFERLI- UKL, —40CTHHVIE-70T
7% EDBI R IRETRIET 5 &, ZETHDHH LT
LEVHAERRE 72, L2L, —13B5THOF 1 —
T —H—% -196COWEEFHTIE, 70%D L

-1 R MM TEIMOBILE T CRAE L7 2 TAF ORI
A (%)

o BRAFIRIE (C)
—40 —-70 -135 —-196
1R 0 3 73 75
67 J] 0 13 75 73
14 0 13 78 70
3.54F - 0 75 75

i) 77 TR
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DEERERLZ. o2k, ThonLEfTTE
TEA T Wik S ik & %2 fo i 5 ZALIREEDSHiERR &
iz r#z ohi:.

KE1-3) 5 EMBRRRA LA FER il
fh] A

—135C D7) — % — IR RAE L 72 7 7 3764
MOLIF RO MMM ZERE, £4-2107F#H) T
otz 2195 F (EKD74%) H350 % UL E ok
TapaLz 30~50%DFAEL R L IZOH73mE
(19%), 30 %A T OFAZD2450FE (F6%) TH-
72, TR BAIT6MTED P AERII58.8% TH - 7.

D EDO#RENS, 77 OKFIE, PR LIz
115 7% - 135 C UL F o KiR TR T UL, Bl
HHEEZMRET LN TEL I LBHLP IR -T2
% 07 7ML S > TBY, IR
WEETHILEEZDOND.

7 DAL, WIS Ak H Y,
BRI IEEAS VW EASN S, 7 TOA, &
FBOWERE EHOLEN DY, BB MR
REPIRMT B LD TEL. ZOROMENDI~
2HICHE Bt DAHF 2 5 ET BB 5 1m 2 204
BEDVRL, ZHRE2HBZOICE=—VY = TY
A, —1C~5C O ICHRE L, BERAEZYY
MLUTC, AL LLHRNTE L. ZOHETE

Rk B 2 L L&, BUEDEA R & AE
THHEREDA) v N 03H 5.

A H 7o o TUE, SR L 743 2 it L 7- e
BNCETHZ R L, MRS XY A - s €5
VERHY, ZOBBRTHELRWE ) THICERT
LWEND 5.

ZFEOMMREAR LD S HRNICHAETE L L L
T, HFEEICE 2 HELZRAAT. BE L 724FORES
ZYBRL, RHEHED B 2L LT, 3
ExATo7z. TOME, K4-51R LXK, B

IX3B% &R IRV, BERRASE L LRI
BiCLy, MR IDORCHAETEZ LTS
N oW A

Bl4-5 FHEEITL D7 THEKOFEA

#4-2 —135COT 1 —7 7Y —F =154 BRAKIRRAT L 723765 FE D 2 7 43 0 A7 O 54
RO X 55 iR (%) MAEmER (%)
90%L 1 11 (2.9 11 (2.9

80 %L 1-~90 % A 34 (9.0 45 (12.0)
70 %Lt ~80 % Al 83 (22.1) 128 (34.0)
60 % 2L _E~70 % i 75 (19.9) 203 (54.0)
509 LA 1 ~60 % A 76 (20.2) 279 (74.2)
409% L 1 ~50 % A 42 (11.2) 321 (85.4)
30%LL_t~40 % A 31 (8.2) 352 (93.6)
209 LA 1 ~30 % A 9 (2.4 361 (96.0)
10%L F~20 % i 11 (2.9 372 (98.9)
10 %A 4 (1.1) 376 (100.0)
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2. BERRFELFLVEBLEL 77 OFEER

AR IRATE CRIE & 22 2 1%, BIKRRER O A
R FEA T B BIZMEROAETH L. T 2 TRHE
IPRAF L7223 S ETHZ I L, ARSI X ) A
Yotk % fAE S8 TR ICRENN, TRIERAEEICZ AL
RoNB NGz a L.

a. MEBLVOHE:

Yakuwa and Oka (1988) D {#EIC & b 2 7 il
[RIHE] DA 2 WABERPTOH HERAE L7z o
%, MG X DA RZ FAR S RBHIML L TR L
727 T 104 % 19894E R\ MBS WA U 72 19894E X
DIERICTHD, TEREMRETEZ E IR L 72
A AT H SR AR AR~ = = 7 v (RS
AEWEIRIFZERT 1987) 1S L7225, —WEFEE LC,
R, EOXRAE, B, REREE, HiHE, Bof,
ZFEoMm -, B, BFERREZRAEL. SEEL
Thd, 19844FEICHIZ ATV 7Y (I, BT
SRIRZAT ) B ) o T8RSk E v 7z

B, 198MEDFHEXIZOVTIE, FHIX XY H1x
HE L B D 247, 1990451 FBERIN 2 A5 %
72, WX EDEHEL1Ir AELSEFEYY 2175 72,

B4-6 BRI PR AF B VS B A S 72T 2 T
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b. BRHLVEE
A S 727 TR ISR BRI A 53R 25X L T
MO ZYBRT A3AEVTELTEE L. 2ok
DEVEE DB LAY % dr o 7275, K4-612R L7z &
I, AMRTIIRIRX & ORICERBA LN h > 7.
BN E O R & £4-31TR L7, #IEHD
RAETIE, HSot, EORINEB L OHEHMER
LT, HRIZHAREDOMESHRSNIA, 3
P, AFEOBRBIRE EICEZERVBAR L Loz 2
FEHDRECS, SFRPHBEREBIER IR, W
FEHIZEZLOERORLNIZEORLIE, Bkotb
JUOHEELREIIOWTYH, X E ORMIZEZIZR
DoNahol. JERICRLE, TRTOMRERE
WCEALT, HBEXEOERIIBDOONLL BoT.
RIERTH W 7B AR O3 20 5 T4 L 72l
W, WNERX OB L - AR E X8R, &
HOMMBR CIFEANCENT 2 EE R L. &
DL BATOENPAEFTR E TR WD
Zzohb, LhL, REBROYEG, HEMBOLEE
DOHEATIE, WX EDEBIIET 722 ko7
EHI, BKRRAERICHELZZ TDOED -
FFXRIT—ET A VA L% 5 PR T TRER
AL BTHESER 2 TDEL Y V)37 DSDS —

O - BARIRAE L7227, 45 obid)
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F4-3 WAREFERAFBICELE L2 T OB

ARATAE REAS 4R A} 2 45 H At 34EH

53 xFHRIX kg RX xR X kg RX it B X kg RX
#E (cm) 25.2+1.2 22.7+1.4 22.5%0.5 21.4%0.7 22.4%0.7 21.7+1.4
#iE (cm) 19.8+0.7 18.1£0.8 19.3£0.4 17.6x1.0 18.7+1.2 17.8+1.5
R R 0.786+0.064 0.799+0.036 0.856=0.017 0.821+0.043 0.839+0.049 0.813*0.053
B 2/5 2/5 2/5 2/5 2/5 2/5
DKL 4 4~%%5L 4 4 4 4
RIN DGR & H H H H H
B4k (cm) 294.4+15.7 193.5+16.7 308.5+x9.9 219.4%x24.2 279.0%22.6 235.8+36.0
il & (cm) 5.0%0.1 4.1%0.6 4.4%0.2 4.1%0.6 4.4%0.2 4.1%0.2
Bt et A48 wiet B B Bt
Beget () 16.6+4.7 3.3+0.8 13.5+1.8 12.3+1.3 16.8+3.1 16.1+2.5
£EDOF = =k = =k =k =k
D L) L) L) L) g B
Hs5oks (B, cm) - - 2.20£0.08  1.90+0.39  2.07x0.16  2.06+0.32
Bz H - - 42401 42301 - -
88%% 24 H D IRRE - - eI eI - -
BZES (88K10H H, #0) - - 5.6+0.5 5.6*0.7 - -
B3R (88%20H H, #0) - - 8.2+0.7 8.0+0.6 - -
PR (88%20HH, cm) - - 21.0+3.8 20.3%.3.9 - -

1) BRRICBU AAE, MifF44E1E9 H25H, 24EHIZIOA5H,

NOEDI2H AT - 7=,

2) MR, PO+ EEREE RHRIX : bk, WAREHRX  108k) TRLZ. —
3) FEMEIIHNL4ED 5 AT, B3Rtz L, MEXI D1 » AEL,
SAER AT ORYRROEHEL L7z

WEDD 17 AESRIRL A,

PAGE & ffi_7: 25, WFhoOLEICH BRIKEE
WCHRE RO SN Rh o7 (HHS 1990, H
H 5 1992) .

3. XFOBEERFREFEDHXFADILA

7 @MY (Diospyros) \ZEv - WA OMEIH T
2H5H, AERICEE ST oI, BA, @,
PE O IR SN TWD ., A FIFFLEENL
WRABEIIEE S 275, R WEETH 2 720 M
B 5 R WEDL V. ZF D72 0FER R
DFEHIZH L T 2 H )7 il 7 & 03 2l RIS
BLCid, £F0BGRRFSRIRINEALOND. Z
ZT, AEBRTIE, »FOLFOBIIRMA O M
ERET L 72

a. MEBLUVFE:
B W 204F o 7 F @ Al [ V8 45 ] (Diosphilos kaki

3MEHIIE 9 H20HIAT, £Fof, B, Fotwofiiy, he

v ¥ a2 OWIEARA.
F7:, 24EHIZE D ICHFER OGS S|

Thunb.) O&FEEMLEA L. 1HWDIKIEFE D W
7RG RIMLOCTLy HRFEL 7. 208, Bo
REIIT 2D LA T IRETLEFELYOIRD, DT
I BFIHTUAEITS 72, WO HLAALFEE225T
T 3MEMAE L Cizte (s T3 %id) SE7-.
ZO%, 50ml ®7 T4 F+F 2 —TITHI0ET D AR,
-5C, -10C, -15C, —-20C, —-30CIci&EL
WU HEICRE LEZ, P27 o7 Pk
RORT L74H % -150CHT 4 =77 ) —HF—IC
B AN THRAF L 72

ZFEOFAEIIOVTIE, —1TH%i325T ol
WwAIZIH AN TW 5 < ) ST 2554 £ 40C DK
HZ1557 0 L C IR ol 3 % By 6 0 3HE o i ol 12
I - AR L7e. RO L 2243 ERER RN 21T -
7o, BEHImm, EEHImOEHZY DML 7.
FNOLOXETEEZL/2MS#HEAR# (Murashige and
Skoog 1962) 121.0mg/LOE¥T7F >, 3.0% D ok
L02%Y =T A AmdL, pHE.8ICHHE L /-1
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R CREAE L, AHFOWERLHFAL 7.

E 512, {mnaifE (D. kaki Thunb.) O 7% 4F%, i
BT O A %28 (D, taitoensis Odashima 8 & U°D.
morrisiana Hance) %L C, ML HEIZLY P
okt L7z, 25C OEIERGNTIHE W THET %
FHECEY, LFOFAEROGMMEAEREZRAEL, B
KRR OB O WTIRE L7z, 2B, FEELT
NRCEAME BI0ETAE L, SETEREIT- 72,

b. BRHLVEE

SHE DB O AR F B L 72458, 25C o ER
PN TIAMH L 72X TIZ70% b mi <, 40C i
KHCIS/REMRH L 721X %540 %, 0C OMERLENT
THMH L 2K TI328% Tk o7z, DT L
40C DA & 2 2AfFHR R — 1C O X 5 ok
JETTIE, MR AR AIE NI SRS R A AR
it EZLNA.

&b RIF 2R oMo h-Mofid: (25CoHER:
WCTLHMRH) % H\WC, SfEFZRZ A L7228
% FA-ATR L7z, R L 2R AR B & OVl B
Fli2RE D P E3R1330~56.7 % Td V), AT HE & i 24
HMoBIcERIBD SN2 LrL, Ya—1t
TERRIEE LS RE ), WEARECIXmEE b 2—
MERIIERTE T, FAMFEETIEY 2— MERIC
ML CHEMZEIBE Tho72. TG, mESEN
MR D —ERAS Tl s RS O ML TR EE 2 7272
HLEZLND.

Harada (1985) (&, 7 ¥ §bfll [SPAEME | ORI,
—-15CTHEFTL L AME L. SHOERT

&, o FEAE [VESE] OIRIRIFIL, PAEE 0BT
—30CTHEFELTV. THEDMELS, I %
BIEE RO PR EC X 5 BIKRRFEZ R S €5
2i&,  BEEREE AT — 30°C ORI IS XS B i sk %
OPBPIIDRoTnELEEZLND.

— MBI RO (IRIRSF) 13, RS Iih%
R L CEDLDTEHVIEELZ S > TBY, BARRE
FIELMBETHDH AL ENTESL, T2, A
B 75 U PR A & ) D v 2 & b B IKIR AT O
MEELTAY Y FTHS (Niino et al. 1993) .

AREBCTHRA L 727 F O AL Y 2 — MEK
HKOMBILTLLTHTRL, B FEEZROBKER
PAFZATH 7201213, —ERVEERE Y2 — MEK
LD L) RV MHAREEOBRETLETH S, it
253 2 FER AR ORHELZ XL 2 LIk
D, B FOEF & H TN B IR R AT BRI
LAHEEZLND.

4. & &

A0 TUE A ENC F R B O AR S R0 A 3 R 12
HEMEZELDH Y, WIBOBEELENLT, Y~
T, AGXTT, ur g OMERRME G L
Twiz Lo L, BERFEOTRIIHE D REHI7ERE O
T - NS XD, B ALY O URIEERIE, E¥
ABEIFIEZERT (RIS <13 OB IZER I
BEEND L) Iz,

7 7 EIEERICOWTIE, BAS7EI [0 MR
HORATEH & AR (SRR B 1982) 12X D, EN

F4-4 RS X OB RO A A3 ORI PR AT TR O AAEER & A

[ H AR A
(% = SE)
i fE (D, kaki Thunb.)
B 50.0+£5.8 3.3£3.3
F R R AL 53.3%3.3 0
TR A 30.0+5.8 56.7%6.7
Hi 35 K Al 48.1+1.9 24.8+£6.8
R A
HHEAH (D. taitoensis Odashima) 36.7+3.3 0
A& EM (D. morrisiana Hance) 56.7+9.4 0

) TSR X, —30CE T, —150CHT 4 —7 70 —F—CHfF L7z BiffiE, 25COEREIC 1 HRREL T o 7.
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Z0ft 74
NFTaYTT 23

RESE 1,474

LT 24

A o\ REH (ARORM)

. T
HFNIT . 0 5t

ECAOEE SHIDM)

[ Bt =T
[ B

M4-7 BEAWERY — N2 (NIASGB) A&
NTW23 7 7#IREIRO MR

12H 5840 DM - REOFEHERSHS iz s
7z. Z0Of%, NIASGB TIRAF$ % 7 75 %IH1,300
HbE ) ORELFEFRIBEHRI N (WS
1999), Web RICH AR SR TWA. FRITEERD
NIASGBIZB1F % 7 7 ARG IR ORPRAT 511,474
HThY, WIS (1999) A&V F & D72 HITHRT
RRWMLTWS., Zhix, EHS (1989), KA -
MitE (1994) B X OIS (20042, 2004 b, 2005) (2
L0, EWNALOBEEIZ L) IPUE S N BEERECHTHB
DBFERRMENMZ SN/ THD. LhrLiad
5, 19824 ICENTHERE - RESN TV ZRZHEDH H
FTTIC0RMANE R L7z, BAF SN T3 7 TilnE
PR ATANOWNRER L2 K4-TE2 AR D L, Y= 7,
07 IBLONTY =TT RBEROKIENL L &5
B, WWTYRTT, £V FTFINB%w. HAREE
DU TEEEHETIE, EVARICIMZNF Y a7,
FHYFT S TINEN. FAYT T 7T o3RS
ROFET T ORMIEEN, BHTIE A ko v~
77 & DR & o TERROBRDE KT I
by, HLMEELTHREL TBLALENH L. HLEE
TiE, 41 ¥ FZ7TD30%M, B7T7BLOTY Y AT Y
DAUBIIZRNT, AFGXY<TT, IWNTTIBLL
XTI R ENL .

7 IREBEIETH Y, BB L EORKEY &
AR & U CEBIC B 2 BIEREI T b T
B, BEEOLE L WIRITHE,  EIA.ORERTZE
BRI O KR 2 ffi/ L BEILAM T DI, 7 7 @IZEIROME
o REPHEEIC R >TwD. L L, Z70HI
TR BRI IE, BREGEIGR S F S A RIS
M3 2@EETPHEREINTBY, @mEHE LTiae

LTBLRLEND L. HUBHER BREEDT] &
EfTONTVLIEET V7 OEA D7 T RICLELR
BIZERE L COMWHOWREYE, #2128 72 2 BAKE
L LCORIEM, HBH o N4+~ AKHL L
TOWRESERELEZ BN,

LI, BEOELHE-ZHEEI DI, &L
HAROF - W EIR L U iAD B 2 7
% EOBZEIRE L, WAREE R 8 X 2 BRI
BEMI D LEZLND.

AETHE L7277 VERERICEHLTE, -135T
DT A —F 7 ) —F—IIHEBRAF S N723760 D 9
B, 2790 HE (74 %) 2550 %L EOAFREZRLTH
D, Towill et al. (2002) OFEF L BB R VEHETH -
720 51T, SEMIChT o THEREZ AL -k E
o, EERIIBAR LW EEHLMITH I ER
T&7-.

B, BIERFAEZOTEICB T, KR K-
723, HFREDOHPEEEEL ) SHERPITHAETS
LR AW S 0 L7z, 2 T DA T, BRI
B YITOFBEITLBFHERIE, 24~T6% DT
70 % & mEDFHRE S L TWwW b (Forsline et al.
1998) . AREERTHE X OEEI ML - 7201, 3F
BOHMICMEDLN D > 7272b e A b, BIKREGF L
727 DAFEORAIL, FESEL TV W EZLT
LbnxhneEZOHN5S.

7 7 43 ORI AT ASFE I T R T RE T d
5 LMW SNz T, NIASGBTIE, 7 V#EEEERD
mnfE - SRR, 474 8 O BRI ARAT 2 SE154E A & BilA
L7z (B44-8).

S (1991) 12X U BBAERIAFEESH I

B4-8 7 73 2BERRAF T OWREHE Y »
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LT UToL) aFHE2~Y =27 MEL 7.

(1) AFICARFZ S OBEERNL, KEHT =D
LA TAFZYDIRY, Koy EEHHIZ9 %I
%5 F CTHRETEZT S (25C TH2~3KFH L
).

(2) WEMBMDY T4 FF 2 — T L4 %
20f 3> A, 0OCICIHRRET 2 (LR#HZ 5
4 FF 2—T8K, 160%43).

(3) =5TC, —-10C, —-15C, -20C & ®HEIZ1IH
TR LB 2 TPilaRi 217w, LFonEit
G 2 FHE LR THER T DK %247

(4) TPHGHKEAHED o 724313, WKEFRY ¥ 7 DR
M (-160C) ICHEBEANGAFT 5.

(5) REIAFHROLIEN S OFEICHz-> T, 37T
DimAKHNZ3~570 iR L CRli L X THR & T 5
B, EIR2F AW ICEEFRET 5.

EC, 7 7% CORBHEHH AR 2 &0 &3 L0
B (BHEITE) 2SEWw, BIEERARF IS TW»
LERLN, RDXD) LFEDD D,

O WoHEIE WD, —20C~-40C F TOF i
Hiitk, BHITRARERIIRETE 2.

@ AFIIHITEEMTE, REEMEE LTH—%%
FEVPKEIEONS.

® T (-1C~5C) Th L EREDWMITHTE,
WEOBEHTHb.

@ 7IHETEFEXL)VEKEAENES T, &
R ENED .

® AFUBEORRICE LT, sl %,

i A D i A3 il o 7B IR AR I TR T oM
PIHETE BbIF TR ZRWA, A TIHT, K&
D% T, HEIC, LrDEIT A NOmD THR)
R EETH S (EIHF 2006) .

HAEFTHEZA, 77D TEEL VBT
RAEDTRE L SN TV REWHEIZIE, ) > T (Tyler
and Stushnoff 1988, Forsline et al. 1998), 3 (Oka
and Yakuwa 1991, Suzuki et al. 1997), %+ = b
(Towill and Forsline 1997), $ X ~X1Y — (Niino et
al. 1990) 7 &EXH 5.

R B AR 2 & D4&3F 2 fl v 7B IR IR % i
HRBBICFEHMICEBL T B 0I1E, KE7 + —
b3 Yl b EVEEERRE L 2 ¥ — (NCGRP)
T 5. NCGRPTIE, KEY = A1 DY v TG
BORIEESG 5 ¥ TOLFEEZ) FET, Bk
FURE RIS & D BAKLE 2 T Wil EHR Y 712

62

WIEL T D, ZOHETBER2, 0000 K 50
VTEEEREVRE SN TWS ., AFEFIZ30 %L
RS MMSEERD86 % % HD TS (Towill et al.
2002) .

NIASGB Tix, ;¥ %V vy I EoRBEOBE
FR RG2S T 552 b > TEY, 77
THRATHRNZFEM L 727 7 A3 OBIRIRIRAE D 2 7N
EWEPTIENTELLEEZONS. LFORKIER
TECBWTEELRZ &I, PMANIRE 2 5 I
ROWITHY, Vo IRFIOHEITIE, WMEED
THHAS IR X -30C T, AfLEIZZNEh4TT
1HB X 0T C2ME UL LIRFET 2 DS H R TH 5
EEZTWD.

D& R RFEM THREIN L DX, REF
HC R AL (BRI 2 B L2 R U B fabitkTd 5.
— I, WARER R TRUIRAE S0 S MMl T
&, EB - B LFEROCASIFE A EEIRT S 20, Hin
BEALDSER/MRICHIZ SN b Eabi GEH 1991),
W% FE S E 5720 OETHR HOMB T #EE
RZESRIE, dFVRELEVEEZLONRTVS (B
BB 1987) . WARER 7 Hw - BIKRERE TR v,
Cheyne and Dale (1986) i, iR CHRELZ7 0—
JNZETHA S FE L 72500300 W FEAE A AR S RE Y S8
AL NLeho/zZ &2 L7z, M), Monette
(1986) \IRIERAE L7z F 7 4 7 v — v O T ERY
2, EOBEROIRENEI LI EeWE LA 2
NS OFARP I MBI 5 ZLAMRIRRAE I ) —
R b D2, HEVITEENERE Z>TWHDOH
WAL TEUEND L. 77T, EoPhis
% TR AV EFERRE, RS, 5 vidiiEe
EDBEWIZE > TEILT 25N TBY (FER
1978, HIH - Frfi] 2002), AFEOMRT, BIRRA
PAHIRRIE BT X ) A L2 2 AR 72 0k
DERII—KNLLDOTH Y, @BIIRRIEIHED &
MZAL £ 13 E 212 WS, fikke L THERR L T K
WhbEEZLNT.

B5E BEREEORELHEFZHCIFELEE
A DZEAE

TG W % & e 2B SR 3 5 HER B kg,
19924 D AW % 4% (CBD) OR#IDEKE L
AL L 72, FhPAilL, FAOOH L&bH+ (IUPGR)



BHEMA : EREZOELICHIE L B EEROFRERM e o — >Ny

IZifto T, NBEOILFM L LT, woThZhd
HHWE7 72 A LAMT e TE. LaL,
CBDIZBIT 2 [JEEEOEHEMHEF] 2 FAO O RH
BEERYERERSY ITPGR) B2 [EBR®
MR | 23RBS, BEEREE O <M BRI R
D—3&% M- TE7.

15D KAHFEREAAN BT B M N> & — 725 DI
W& HRBEDSER, FKBED & OFEYDE A % 5
T LR EIROTRE, BrRBERMAIIME D BRIEY OE
A EBAZEIEONEE, AREEH 02N B 5 B 078 &
KRB RAE S OFRSR - IUE, S HIZIERHENE
HEOFEM & LT RIEWRIZE IR O BT DR
= SO - g |I¢ N SYAUR i LY/ (R < el A EON (P i)
ML AR SR, WoTh, £2TH, ZhTHHH
FHICHRSR - IUE - 7 - FIHT 2 2 & Cc &7z (f
2005) .

L2 L, CBDIZ & DB &E IR % Y % < 538
BINCZAE L, RAEWEISE IR O 5 E O FHEHER) 23
ROHNT. TOME, BIEMEEZEROIY iz
B L CEMNIE OB 5 UEN 2 FBRNAEESTE D
Ky, [ANEoAMELLTOT) =T 71X ] »
5[5 [ o> FHEMHEFNC 50 BLSE 19 76 MR RS i
NEBIHRINGTA LY T M AR 57

CBD I, MERREOREICHEZHTILIHENTH-
7208, BRUEMEEERZ GOAWEROERN ORI
2D MBS OMEICE TR L7
CBD & ITPGR @ KA. D fE#E 7 & N BARE IR O HER
EilkE D CHEBIIOVTIZES- LB L 72, Ak
Tld, BRIEMBEEERORE EHENZ O CHEEDE
L& ZRITHED EROZBLIZ OV THET 5.

1. FAORL&ht (IUPGR) DxhA &REES

19904FEEH F T, BREFEIE [ANEHOHFME] T
HY, TNO~NOHHRT 7L A (RAERPH) 212
T BHIEDPEETHS E V) 2 EFERMICIE@D
B THY, TOHED [HYEIZERICE S % EEE
W LAbE (IUPGR)] (FAOHI L&bHE) 1T
ahiz (FAO 1983).

19894 D FAO A TIE, AH LA DY OHr
an D PRFEIZ BT % EIBR S8 (UPOV 4&:4y) TIRES
NTWBHFREME (Breeder's right) #BELZWE
LRSI Nz —T5, AEICRIRS 729k T,
P L EM > SIRE I N [BRROMEF] (Farmer's

right) | 2AFEBRICEO ONLE I L o7z, ZORM
Lholid, NEOKFMTH 2 8REHEEZHWT
HR SN2 HAEICRT LT, JoE o R A3 R sE
BEPEREEZ TRL2720THAH. FRISHHL
T, BRELEM2S [RRBMEHEMICRILTEL
SRS L ORE | 7D B RE L) AL, [H
FinfE (landrace) (38R HIsFE4 12 & 0 FEMAYIC
fED 728N EWTH S &35 H%E LEMOFE
HEY, [REROWERN] 2RO LN RE 272,
Zoizd, EEEMIE [FAOR LA&DLE] ORI
i Rm L7z, $4bh, BRERE [ANEOLAH
] ThHhrEWIERZFITUDE, ThoEflioTH
FEINDLFMMIT L CHERELY FRTE LB
LGN LT, ZoOME, RERHALREL (D
JeeREENE [FAOH LADE] ORIREFR L.
[FAOH LAbE] ohbwid, HWEizER%ZH
HCHRER, R4, BFliL, TEWME R RHA eI F)
A3 ZBETHE LB, NHOAHES L
TOMPWBEEEIZ, WO TH RS ASHEHI BRI FIH
TELLEIHICTHZLITHo7. [FAOHLAEDLE]
DOEAR B, BRRINE, A, B AP, Aok,
ZHOWEH Z BT A2 &, NS OMEE) 21T B
CEE, B COXmE ) 2L, EWEREL> 4
LNBRGR T NP ORI T 5 2 & &S
HAETIE, FE2E T Uy, K¥Pl ARk
ZIELO, RHEAOMEBEAFIE, J— N7 0Ol
HMRZR 7 &R RBIICEM L T, BIREHEOERIE
RWANTERIIC > STz, ZOME, EMAKRE
BY—vnv s (MAFFGB), HAED BEEWER
V=N r 2 (NIASGB) OFRFEEECD K H N =
BDHIENTE.
DYPEZIZI Lo LT HEMFAER, RS LEOE
REIRAE HHICIUE, S LB ED5 L &
b2, ARG % EORERHMEE NS 2 & LR EEO
A 5 EEEEOBEICG > TE 7. ZOKHE, B
e BENE, HENCHET 2 80 2@ mEH % ek E I
NEINE—FHT, MoBELZTFTTUIVEVnEn)
ERkZmdHOICRY, #IEREEZDCL, wWbwb
m AR 3L ASEETE L L 72,

2. ERREMREI—ICH T2 EGREREEE
BBz EIFETE (SGRP)

B R e sk 7 v — 7 (CGIAR) £ FIZid,
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#5-1 MBS (CBD) & fp RSERMEIRE 44 ITPGR)

4 MRS (CBD) R R R R ESER (ITPGR) fii %
1947 FAOHEY - BB AR INRE & OB
1974 [E R B EMSES (IBPGR)] o
%3 (FAO)
1980 WFFER%EE O FLk R s
1983 [HE AR GRS 5 FERS R LA b ] TUPGROIRIR (FAOFE22m#84Y) | MEEWR IR L
[FAO MBIz &R ER & ] 0% (FAO
B2 #a4%)
1985 BRKELY — Ny I H
B3l
D TR B
1987 [ # B35 5 (UNEP) 2344
HEOREICHET 2HEMEREED
BaliRe
1988 | %1 MIFEMR AR [AY S5 ¥ h Y EEER
vy —EWi5+ 2% ) ]
DG
1989 [FAOHI L& b ZBHEREHE (UPOV | [+ Hily Bz G & o
4H9) ZRELLVEFD, FEC T2 | (5+244) ] FK
ROWER | D& DRE
1990 51 MBS 11A)
1991 [ EER S =g M FH 4 (IBPGR) %
[ B ey 3 1238 R 22 97 (IPGRI) | &
UL
1992 [ AW 144 (CBD) ] ORIR
(%:%-+4HE%H$%%(6
H
1993 [HEM% Rtk 4ty ] o383 (124) - [28F Z % o Wil A5 05
HARE (5 H) AP ZEAT R (5 A 4E) |
DO BIG
1994 | %1 WA EI4LH# (COPL1) BAf | IPGRIASHEEE & 22 0, EESESER
(3=) A (SGRP) 75BAkh
1995 [FAOMIMEIZEBERE] % TER - | 41 RAEMS R ER &
BEEEEEEES] g e (10A)
1996 | 4 3 Wik E 4k (COP3) Bifit (7 | AR REMY B EHASE -
VEYF U DBMEB XM | 54 7Y eES (MREMEH)
1997 [3xv~—"+ V= FNY
& (5 A4E) | OB
2001 [ OB L SR 5 G U 4% (ITPGR) | | M7 47 Bok A 35 24 Wy i
DR (FAO 2001.11.3) WFFERT 56 2
2002 5 6 KR E & (COP6) Fafik 55 2 AW 2 e I R W s
(F50%) Ky - L4 FI4 >~ o¥E (3H)
DRI GEAZ I O FI 35 B4
BT DEBATA K54 V)
2003 | N4 X E—TFA4ICHTAANS
ANFEEEIER
2004 | 557 MIFFRIE & (COPT7) B | AR R ERYEERELN] O%%
(=L—37) (2004.6.29)
2006 | 45 8 Il A E 4 EE (COPS) BifiE | #E1mIFE MO « B R IRE
(75 IN) % (SMTA) OIR
[ ] BAE B ot = & JRE 22 B (IPGRD) | %
[Bioversity International ] (Z2#l
2007 55 3 R 2 R I 3R M s
o¥E (11°)
R IK P 8 R 2 R R
g 5
2008 | %59 WIfHE# E & (COP9) Bl

T (FA4 )
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160 FEBS REMTTE L » & — (BUEIX158EB, LT, CG
by —LHM) BHY, CGryy—TLIZHER
b O (mandate crop) BED LN T W5, &
ZAE, BB A AFZET (IRRD (&4 4, BB AL A ¥ =
¥y — (CIP) BNV A ¥ aRty <A ELifsof
HLLTHBY, FHERLEEONIELZIILYD, BIZEHR
DL 6 IR FEZIT->TB Y, MR E SR
& JEHI L A CRCAT L T 5.

19964EBAE, AR OHYEIZEIHEDOFK10 %23CG
YE =TSN TS (FAO 199%6a). 215 &k
—HEBLL, ANBEEHOMEL LTRETHEED
W2, MROHLPELLAHATEL LHICT S0
B & 55T (System-wide Genetic Resources
Programme, SGRP) #%1994 4 12 B & S L 72
W Al ) 8 {n B R AE JE BT (IPGRL, BLAE  Bioversity
International) A E LV ¥ - DEE SN S

LEanh.

SGRP TIXCG & ¥ & — 235§ 2 @ =& 5 a0
WE 2R - BT AL LI, BIEEHICET S
Bosk, AREM, W, MR - Bk, BB 5
DOEB T HBIRERKBRICEDLZ L2 HIFL:
(IPGRI 1999) . BUED SN RITD 7 5 EWE D
FHEERAZ XY, K, B, HB X ORAEAY
DSR4 & FERIMBIZEIC X 2 R o BMOKEE D
—REOREEZNY, EWBER, EHENE SR eR
R, HWIRERBEREOFEJNRIFL L L sh.

19964 F A Y DT A4 7 F & THfE S 7z 5540 [
BRI B B DR AN 2 3612 B T S 7= G
BIZEHEE (FAO 1996a) #521F, £5-20% 9%
R ARG IR O PRAE & Z Ot A FI I OS2 R
D7D O FATE)ETE (Global Plan of Action, GPA)
(FAO 1996b) A% - AR S N7z, GPAI, #KEB

CGIAR DS Wy B2 & HETH TH 5. Z D SGRP

W, K3, B, AW OERMEZ R H#H 2

, TRTHOCGY v 7 —DOMIBEEIHGEE) 2 L,

#5-2 WFRITEEH (Global Plan of Action : GPA) D20 1ESEIGE) /5

X OEBEFE S M E 2T % 5 v, O4 IR
W4 & BI%E, @ EBAMRA, O EIZEIRDF]
M L OCOHEDS L R, D458 H72520

A BINR A L BIS
1. &8 - B0 OMYEEEIRORE L O H G IER
2. fF - BEOTOORMYBEEROBREBNEM LYW R O
3. RELH-T-RERORIEY X T AL
4. Vel ia e AR OB 2R i o0 2 RIS 4 o HE st
A A R 4
5. BffoLBENa LV s v a v OM}iF
6. fEBIRDCD B 4 BIAN o 7OV o Bl
7. RHEIAOME AL - 22U ISR 5 38
8. ARBIMREETEE OHK
HitL ) S A IR O F)
9. FIRRED7-ODIFROFHiE a7 - I L7 ¥ a Yok
10. BIRME & BRI OIS ) OB
1. VEWHERE DL AL EAEM N O S ARIEIL R & 2 Fifthy i3 o fe
12, AEF 1 B O AR o B 58 & i b o et
13. Fli1- DA K ORCAT ~ D 3%
14. WML E L REN D720 OF 12 %
1l B B O RE I T IR
15. 5707 EIRENH O 5 E
16. BFl - BEOLDOMPBIZERO A v b7 — 7 (Lo
17. £k - BEDD ORYBZEROWIENER S A 7 & O
18. & - HEDZDOMYBEEROBRIHTLE=5 ) ¥ 7 RUORMER Y AT 4 O%
19. #E R OIHOIHE & B
20. £ - BEDTZDORYREEIRORAE L FIHO BRI T 5 KREROES
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OERITHRE LB ELBT 250 TH S, WMYER
BB T 55%0m oK TH Y, CG
t 7 —1ZBIFAHSGRPIZHIG LT, KEHEOE
BERORELZRDHEIH L 2> TV 5.

3. &EMSHMEE (CBD) DOHFEELHFEE

19934E > CBD 3% 24801, AW off#E, - v
TRy FOMIEPI L, ENL AR O A 2 L2 %
L, HWIRBRBEOMEICELEABN, RS
THIME L TV B RREDOREIZI il S h T
Rirolz. EIAD, WEKERROME - R4,
RMOKEAM DL IR E DD TEETH 5 & Ok
DOFEZF DI, CBD Ok RO MR T, K
A DL MR EDOREIMY AT DI L Lo
72.

CBDHICTIE, [HEWEFITHER FI2ES 3 A
EoTHUINRADBRVEELRZLOTHLZ L], [H
WE O ENNELBEOMLHETH Y, HEOA
WEIFIZOWTERMWEN DL L], &6, [H
EOAWEROREEEMCEETH LI ] LN
wbNIz.

COFEMTIE, EWEREOMME, FHTEL
CEMEMMER & ShTwabhs, EEEE, T
[sovereignty| C, EMERIHEFIIZ [sovereign rights]
Thb. [FHNEMEIZ, HEOFHIELTOAR,
fEPERR L, &2 WIdMboFH % PRS28] 25
I, KEMISRIC BT H FHEMHERN 2SR S Tn
B. Thbh, BEKEAKEMN 2 MEIHEH L Tw
ZWHEIIBWTH, MEDS KRG Z R L 72D
THIERTERVESNTWS., FHEMHERNZ AT
B, 2D VITIRREEE ORI A VR D KB IR
DRFEEAT) T LIETER V. 51T, FHELITRE
D, EMHEHEFNE, < FTHREMOEIRZICR
ELTHEAMIBLEZE ER D (BN 1997) .

CBD Cid, AW&EIFICH T 2 EHEMMEF 2 £k
RRIEBFICH L THEL TS, WTholiad,
FHMMERNZ A ERORA E O5ERE) 1ZRBEIC
JnEd % (B 1997) . BAZEIFIZEE§ 2 EHENIHER
MHEZDFEEIFRT S LT 5F2H1E, [FAOHL
Hbe] T8I 5# - BUE - 1R 72 2R 8z
FROMRAE, R, FIHTREZR 2725 ToRMtRTo
JEC R 7 & DN SRR H O B IC B 1 5 RO RIS
HK T 2HER), Vwbw2 [REOWF] » 557z
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Wt AL ENTEXD.

Jek, CBDORL WL, AWML RA L F
WA, ZoFMHA» AT 2RO RIELREFIZH S
(BL1G) . TOFKNTY ) WS, B RARR,
WPEZ OMOKRAERER, NOIEA L ERR,
ZOMA B E 72 3B RI AR DT, T4
BWOEEMEZ W, BNOSHNE, HOZEB LD
HRER DSR2 W L RH OB S TH 5 (52
%) . L72hoT, $XTOBRMKEEDDIRE %
5.

CBD O iy EH THEZEIRICT 7 £ A (FRE -
-5 L) BTALAICE, T2 AOKNLEL
THET2LEND L. TOZMELIE, ONFREBIC
BWC, QFAICHELT, OHEICAETLII LS
nTns,

CBDZh LRI OB In B IR OES - PRI, Zhz
AT LM & 2z iE - PET 2O oWt s
WO T, &5 IEFZEEREMOGEI Y LT,
AL RV THRRBEL XV THEMATRETH 72, L
2L, CBDE#DFEIX, BFZEH 8 AL SRR o 1
TOTHREEOATIE, HHR - PEITAHL R
2. ThOLERMOAEZLE )OS LHULEL
%% o7z, CBDDFRRZBIHIZERIHTHT 7 ¢
ADE Z TR BN I ENRICE L L7z E v
5.

CBD ®#155D1HIZB VT, [#EIZ, HEOX
RETRICH L CEMNENZ AT 250 LRBD LN,
BIZEROPFORERICO X LRI, Mi%EE
BIRAAFT 5 EOBUFIZE L, ZOEDENEASIIHE
I ERAEOHAM»BE S, ThEd 2 CH
WO EMA SRS LEZRLICED SR 7ok
2, 74 ) EYTIE, KREAHE2TEVFA S,
74 ) YENOBEEREORECHT LT FI4
Sl S, AR D A HFIKES X OHIZR O
GED BNz (Glowka 1998). 1 ¥ KA ¥ 7 Tid,
R RE VT 1 B3 2 e (20004F 45299 ) A%l &
sh, BEEFROFHH L 2#H L7 (Siitonga and
Bermawie 2006). ¥ A4 T, flMymiER#EDE (1999
F11H) GEAK 1999), mKs»E (RYEy, anar
Y7, 77KV, }"b—, RAZXLT) TLT
7 21 % Decision 391 (1996%E7H) »HlE s h, &
ERBEOHER - WEERFHFHLHLH L 2>7 (Ten
Kate 1997). BEDL 2B, £ o LEICBW
THRIZEROFEH I L 295 2 3 FE 3 5 0



BHEMA : EREZOELICHIE L B EEROFRERMT e o — >Ny

REDHET HNT N5,

HAETE, #BIEEREOWBANOFELL LIZOWT
X, 13EACHIRD A, BIFISRES AW B o
WA RBREESAL, BAMIC X 2 ERROBER EIC X
DML RO WA RHE R ETL T DT LITH
A, BIEOR L LTRRITDIY, AWEHEEORE
EHRBIBRBIIE DO TCEELZRETH L. 0D
HARBUGIE, EWE TR (BR5T 1995, B
Bidh 2007) %l L CAME O EE LI
MAZBBL TV,

BIZGEOBE - BAICH2-Tid, CBDOT 2
£ 2B B35, 7 S OISR E 0 B R B
F 5 EPEO MR R B2 X ) 7 7 RS
LEBPHRONLVENS L, Filz B IZ&HE~O
T 7 AHIEFICHEEIC R 5> TV D, BEEYE R
AR ER L TWD Y — Ny 7 HEIIBIT 50T
DHEFE - WEIZOWTD, CBDREILRKE, IREMHK
RBEEEFEABD WML O— B Z Mo TV 5.

BUE, JeEREDSRA T 5 BIZEIHO KB,
CBDEALEICIUE SN 2b D THY, 7V—7T72
LADTHETH S, LA L, CBDIERHZICH 7212IX
BEENLBEER~NOT 7 £ AZH 2> Tk, CBD
OHEHETHREEOTOLNTWE, 25D, FHEE
FE A 513 CBD R AR IR & 7 @R %
FROBERBRAOMMIBL ZLITKRE LT H 5.
Ziud, CBDIRILIRIICERE - IUE S N7 BRI
MIEBIIICE <, CBD BRI S 7z @ &R
RET 5L, ZOFNERICHE) FIRETLID %R 2o
TLEHI7DOTH 5.

4. FAORMREEMEREREN (TPGR) 0%
RALEE

WERBRBE DL IEH 5 Vv idEerhbne T s
CBDOFEMIZL D, BAkYp L &b ICREY OB
BRI 5 FREE O EHEWHEREED LNz, Th
AR AR IR ICBI 3 2 FAOHI L &bE & DR
VA U7 il & AR5 5 IEIBR I 256 L & Wt i
72, MFBORKZEIND-012, THEBICH b5 H
PR WALEETH - 7.

CORMIIOZEBARHBICLY, R4 IR
BIfRS 2 2 EIHICE L Cid, CBDOT7T 27 A
DO3FEHITIX, BHEMTT7 7L AZHRTLZ &1
L DFERED LI EERICL 5 EIREZT &L

CTENYD Y, AREZEREOBIRNA S CBD &I
MOWNCTL2ODPLT L WEDEEIGELL. &R
R EEEE~NDT 7 e X L ZOFIC X 4§
% F2E D BL 5 W) DAL O AR B HIC D w2 LK
$ 5729012, FAO DRWEIZERER 2L, [ARR
EMIZEIHEES (CGRFA) | IcWMl &7z (FAO
1995) .

R BIZEROT 7t AL, $220
WACPE D FIZERL M ICRE L ¢, #EmERICET %
FAOH LA bE % LG T 2 TEEAT9944E 7 & Bils &
N7z, TAEMO#MmZ T, 20014E11H 0§31 FAO
BRTBWT AR EMY RGBT % EE S
# (ITPGR)J (FAO 2001) ZsfRR&n7z (X5-1).

a rw‘-

ada’ . v i "
» - - LT s
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Summary

Studies on improving conservation technologies of crop genetic
resources and gene bank activities in correspondence with drastically
changing relevant international conditions

Kazuto Shirata

(Accepted March. 1, 2009)

Development of new crop cultivars of high yield, high quality and tolerant to various stresses is necessary
to ensure global food security. Plant diversity plays a key role for crop improvement by both conventional crop
breeding and recently developed biotechnology methodologies.

With advances in modern plant breeding improved cultivars have rapidly replaced landraces resulting in
genetic erosion.

Crop landraces have accumulated a number of favorable genes in the process of the natural evolution
and farmer/plant breeder selection. As new cultivar replace old cultivars it is unclear what genes are being
lost that may be important in the future. The role of the gene bank is to conserve crop landraces and their wild
relatives so that these materials will be available when needed for the present as well as future generations.

The author of this paper has long devoted himself to improving crop genetic resources preservation
technology, as well as to manage and administer the National Agrobiological Gene Bank (NIAS/GB), Japan.
He has also actively participated in international collaboration related to gene bank activities. In this paper,
the technological and legal issues related with preservation and use of crop genetic resources are discussed. In

addition some issues that still need to be resolved are discussed.

1. Historical reviews on exploration and use of bio-resources

In the 15" and 16" centuries Europeans discovered trade routes around the world. This was accompanied
by the competitive acquisition of colonies. Particularly the opening up of the New World resulted in many new
crops being introduced to the Old World. Plant hunters searched for exotic crops and new plant resources. As a
consequence, crops such as tomato, potato, maize, common bean, chili peppers were introduced to the Old World
one after another.

The rediscovery of Mendel's law of inheritance at the start of the 20th century dramatically advanced
genetics as modern science and established the scientific basis of crop breeding. Scientific plant breeding
based on artificial hybridization needed diverse genetic resources as breeding materials. Thus the era of
“plant” hunters changed to that of “gene” hunters looking for crop genetic resources for plant breeding. Crop
germplasm collectors introduced crop diversity into countries with major economies at that time such as Russia,
the US, European countries and Japan.

Based on his experiences of plant exploration, Prof. N. I. Vavilov proposed the diversity center theory
that proposed that regions of crop diversity were likely the place where these cultivated plants originated. He
proposed eight centers of crop diversity where he thought crops were domesticated. The Vavilov's theory has

become a guiding principle for exploration and conservation of crop genetic resources.
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Jack. R. Harlan and J. M. J. de Wet (1971) proposed the gene pool theory for categorizing and utilizing
genetic resources for crop improvement. They proposed three categories of gene pool, the primary, the
secondary and the tertiary gene pools schematically drawn as three concentric circles.

The primary gene pool in an innermost circle includes the cultivated form and it's cross compatible wild
relatives. Genes can be exchanged easily among the members of the primary genepool. Conventional plant
breeding has mainly used germplasm from this gene pool.

The secondary gene pool includes species related to those in the primary genepool that are able to be
hybridized with members of the primary genepool to produce almost normal progeny. However, incorporation of
certain useful genes from the secondary gene pool is more difficult than members of the primary genepool and
some particular breeding techniques, like repeated backcrossing, may be required. For instance, various sorts
of disease and insect resistance genes have been successfully transferred from wild relatives in the secondary
genepool of crops to the crop. In rice, Oryza sativa, which is incompatible with African rice, O. glaberrima,
crossing these two species resulted in hybrid embryos that are difficult to grow. However, using tissue culture
techniques it has been possible to rescue hybrid embryos of this interspecific cross and WARDA (West African
Rice Development Association) rice breeders who succeeded in developing the new rice for Africa (NERICA) .

The tertiary gene pool includes more distantly related wild relatives to the crop that are much
more difficult to cross with the crop. Hybrids produced between the tertiary and primary genepool have
abnormal hybrids that are sometimes lethal or completely sterile and so that gene transfer is very difficult.
Biotechnological skills such as embryo culture, grafting or tissue culture are required to obtain viable hybrids.

Nowadays, in principal it has become possible to transfer genes from one organism to another by means
of transgenic technology. The present author has proposed a quaternary gene pool that includes all organisms.

In the history of crop improvement, appropriate breeding techniques and excellent genetic resources
had been indispensable to accomplish breakthroughs in plant breeding. For examples, the Green Revolution for
wheat could not have been accomplished without a Japanese wheat cultivar Norin 10 that had a useful semi-
dwarfing gene derived from the Japanese landrace Shiro-daruma. Similarly the Green Revolution for rice could
not have been realized without the semi-dwarf Taiwanese landrace Dee-Geo-Woo-Gen. Another example is the
Chinese wheat landrace Bai-ho that made it possible to produce waxy wheat cultivars a trait not found in the
world wheat collection.

The recent advances of molecular biology and biotechnology have made it possible to isolate, clone,
recombine, and incorporate any alien gene into crop genomes. However, new genes with useful functions cannot
themselves be created. Consequently, crop landraces and their wild relatives will continue to be useful because
they have accumulated favorable genetic variation in the course of plant evolution over millions of years and
in the processes of crop improvement through conscious or unconscious artificial selection since the rise of

agriculture about 10,000 years ago.

2. Retrospection and prospects of the Agrobiological Gene Bank (NIAS/GB) activities

Exploration, collection and conservation of crop genetic resources were started to obtain breeding
materials when systematic and scientific breeding was initiated in Japan at the beginning of the 20th century.
At that time, crop genetic resources were separately conserved at each breeding center but later they were
organized into an integrated national seed bank system. This was followed by the development of the gene
bank system in which seeds, vegetative organs, cultured tissues, and genes were systematically handled
and preserved. Nowadays, the gene bank system has reached a new stage where it is not just a source of
germplasm but also abundant information on genetic resources including DNA sequence information.

The present system of the Agrobiological Gene Bank (NIAS/GB) is integrated administratively. The
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National Institute of Agrobiological Sciences (NIAS) acts as a center bank and the roles of sub-banks are shared
by various research institutes: National Agriculture and Food Research Organization, National Institute for
Agro-Environmental Sciences, Japan International Research Center for Agricultural Sciences, National Center
for Seeds and Seedlings and National Livestock Breeding Center.

A leading role is taken by crop curators specialized in different crops who develop strategies for their
crops related to exploration, collection, preservation, characterization, rejuvenation, and distribution. In the
NIAS/GB, the collection and preservation of crop landraces and improved cultivars have been the main
activities in the past but hereafter, diverse genetic resources including experimental materials have to be
collected and preserved as an intellectual infrastructure for Japan. A more efficient gene bank system has to
be constructed to provide crop genetic resources. Furthermore, international and national plant scientists and
breeders are expected to cooperate to strengthen the activities of preservation and sustainable use of genetic
resources.

The following are issues to be improved related to the activity and the management of the NIAS /GB
system.

(1) The unilateral acquisition or monopoly of crop genetic resources has to be strictly forbidden and the
bilaterally beneficial cooperation between owners and users of genetic resources is essential.

(2) Crop genetic resources have to be duplicated for security both in the base collection of the ordinary
gene bank system, by the use of cryopreservation where appropriate and at secondary sites such as the
recently established international Global Seed Vault at Svalbard, Norway, that is within the Artic Circle.

(3) Evaluation and use of crop genetic resources will be promoted in conjunction with easy to use databases.
Core collections and special research sets of germplasm will continue to be developed to promote use of
diverse germplasm in research and breeding.

(4) To promote international exchange and cooperation bilateral or multilateral cooperation and the

observance of international rules are essential.

3. Improvement of techniques for preserving crop genetic resources

Methods to maintain and to conserve crop genetic resources largely depend on their reproductive
system and the kinds of organs and tissues to be preserved. For example, sexually propagating species can be
preserved as seeds under conditions of low temperature and humidity for a long time. Vegetatively propagating
plants are, however, preserved as various vegetative propagules such as adult plants, tuberous roots, tubers,
and bulbs. For vegetatively propagated plants different methods of preservation are need.

In case of the NIAS/GB, seeds of sexually propagating crops are preserved in seed storage rooms of
the center bank in Tsukuba under the regulated temperature and humidity. On the other hand, vegetatively
propagated crops and microorganisms are conserved in sub-banks (specialized or local institutes) under the
conditions most suitable for different propagules.

The procedures for appropriate management of plant genetic resources in the NIAS/GB are described
with special reference to urgent problems that need to be solved. The improvements made by the author
regarding the conservation technology for seeds and the other propagules are also mentioned.

The feasibility of long-term storage of crop seeds in liquid nitrogen (LN ) was investigated. Orthodox
seeds were successfully preserved in the gaseous phase of an LN tank without any special pretreatments
when crop seeds were sufficiently dried to a water content level of 5 to 8%. Particularly, seeds of dicotyledonous
plants such as rape (Brassica sp.) germinated more uniformly in the short term than the control. Some
cryopreservation condition might have promoted seed germination.

To improve the efficiency of apple trees conservation in the field, strong and repeated pruning or
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application of a dwarfing agent was used to control plant height. The experimental results revealed that three
to five times the number of plants could be accommodated in a unit area of field. In addition the number of
scions was enough to enable propagation.

Cryopreservation of rush genetic resources is feasible using the vitrification technique. Using this
technique crystallization of intra-cellular water in the meristem of shoot apexes is avoided. Regeneration rates
of cultured meristems did not vary among accessions and all types of rush genetic resources seem to be
successfully cryopreserved in the similar way.

For the medium term storage for the general distribution, ordinary plant seeds can be successfully
preserved under low temperature and humidity conditions and vegetative propagules on farm together with
cultured tissues in vitro. Cryopreservation in LN is considered to be especially effective for the long-term
storage of genetic resources. The improvement of germination and regeneration rates and the inhibition of
mutation in tissue culture are required for more extensive application of this method of preservation to various

kinds of cultivated plants.

4 Improving cryopreservation for vegetatively propagated cops

Fruit trees like apple and pear and such deciduous trees as tea and mulberry are included in vegetatively
propagated crops preserved in the NIAS/GB. A system of duplicate preservation is employed to avoid the
genetic erosion of these genetic resources. Due to natural disasters such as typhoons or fire it is not possible
to entirely avoid death of germplasm grown in field. . In vitro preservation of cultured tissues, organs or mini-
plants is considered to be an effective back up security for this type of germplasm.

Here, the practical cryopreservation of mulberry dormant winter buds is explained. The generation of
mutation during the cryopreservation of mulberry winter buds was intensively investigated. The possibility of
cryopreservation of deciduous fruit trees like persimmon was also investigated.

Concerning mulberry trees, 279 out of 376 accessions (74%) had a survival rate of 50% or more after
stored at -135C for five years. There was no significant change in survival rate after eight years. Furthermore,
the change of survival rate for 8 years cryopreservation was shown to result in no significant change in survival
rate. Consequently it is considered that the cryopreservation of mulberry winter buds is practical. A total of 1,474
accessions of mulberry genetic resources have been cryopreserved since 2003 as an activity of the NIAS/GB
and the procedure was described in a manual.

Mulberry plants regenerated from cryopreserved winter buds were grown in the field to ascertain the
occurrence of genetic variation in phenotypic characters. It was found that small differences in phenotypic
characters occur in comparison with the control at the beginning of growth but these differences disappeared
gradually as the plant growth progressed. No differences were observed in the isozyme and the electrophoretic
profiles of leaf blade tissue.

The results indicated that no genetic change appeared after cryopreservation. Phenotypic differences
observed in regenerated plants might be caused by the direct physiological influence of low temperature. A
similar cryopreservation method was applied to winter buds of persimmon resulting in low regeneration of
plantlets. A more stable cryopreservation system may be realized by pre-treatment to give freezing tolerance
and by the use of different regeneration media. It is expected that cryopreservation will increasingly be used for

conserving genetic resources of such woody plants as mulberry and persimmon.
5. Changes in awareness about plant genetic resources conservation and intellectual property rights

Public awareness of issues related to plant genetic resources intellectual property rights has increased

since the Convention on Biological Diversity (CBD) came into effect. Prior to the CBD the FAO Commission of
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Plant Genetic Resources developed the International Undertaking on Plant Genetic Resources (IUPGR) . In the
TUPGR, biological resources including plant genetic resources were considered common heritage quiet different
from the other natural resources such as mineral resources and fossil fuel resources. No country possessing
biological resources had claimed sovereign rights over the plant genetic resources and any body could access
any sort of bio-resources. However, after CBD came into effect bio-resources were considered to belong to the
country where they occurred. In addition farmer’ s right regarding their crop landraces was recognized.

Thus the issue of property rights of the collected crop genetic resources preserved in international
organizations like CGIAR centers and in gene banks worldwide was a cause of concern. International
negotiations over ten years have occurred in the FAO Commission on Plant Genetic Resources to harmonize
the inconsistencies between IUPGR and CBD. The result has lead to the International Treaty on Plant Genetic
Resources for Food and Agriculture (ITPGR) . In this treaty, agronomically important crops were chosen and
put into the ‘crop list . Genetic resources of 35 kind crops, including forage crops, in 29 genera were in the crop
list. Signatories of the ITPGR under a multilateral rule could access gene bank accessions on this crop list.

The preservation and the sustainable use of bio-resources are considered to be indispensable to solve
issues related to global food security. Close international collaboration and teamwork are needed between
countries possessing and those utilizing bio-resources.

Conservation of crop genetic resources is required for their utilization. It would hinder progress in crop
improvement if excessive importance is placed on sovereign rights. Genetic resources should be accessible under
reasonable conditions while the users should impartially share the benefits obtained from their utilization under
a spirit of fair trade. In Japan the Act of Seeds and Seedlings, the Registration Rule of New Crop Cultivars, and
the Act of Plant Protection need revision in order to be in harmony with the ITPGR. Furthermore, accurate
information on the origin and collection of genetic resources is required to assert the intellectual property rights

over benefits resulting from the use of plant genetic resources.

6. General Discussion
Recent advances in molecular biology and biotechnology have expanded the scope of genetic resources to
all organisms. The transfer of a bacteria gene (or genes) to soybean and maize have resulted in widely grown
transgenic varieties of these crops. Favorable adaptation genes to different environments have accumulated in
crop genomes during the course of plant evolution and human selection.
It is not possible to create genes having a new favorable and/or a useful function. Hence crop landraces
and closely related wild relatives that have accumulated numerous useful genes are a precious genetic heritage.
Since the scope of genetic resources was expanded to all species in the global ecosystem, the concept
of genetic resources has drastically changed from conservation of seeds to conservation of various plant parts,
DNA materials, genetic and genome information. Today the concept of gene bank work encompasses a far
broader array of materials than previously.
To cope with the recent scientific and technological advances for preserving and using crop genetic
resources, the following improvements are needed in the gene bank activities.
(1) Enhanced duplication for secure conservation of crop genetic resources.
(2) More efficient service to offer crop genetic resources with abundant useful information on the germplasm
such as characterization and evaluation data.
(3) Integration of information on where locally preserved genetic resources are stored and by whom within
local governments and the private sector.
(4) Extension of gene bank activity to enable conserved germplasm to be used as experimental materials as

part of national intellectual infrastructure.
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The management of the gene bank will be improved by employing advanced technologies for preserving
crop genetic resources. For instance, the more efficient preservation of such crops as fruit, tea and mulberry
trees is expected to be realized employing the dwarfing cultivation by repeated pruning or by applying plant
growth regulating substances. Cryopreservation will be successfully used for duplicated preservation of the
base collections of particular genetic resources.

The rapid changes in awareness related to intellectual property right related to plant genetic resources
have to be reflected in gene bank activities. International and multilateral collaboration and teamwork are
indispensable for exploration, collection, characterization, preservation and sustainable use of crop genetic
resources. The impartial sharing of benefits obtained by utilizing genetic resources and fair trade between
countries possessing and using genetic resources is necessary to prevent confrontation over crop genetic

resources.
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